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Replaced in less than half an hour 
WITHOUT EXCAVATING 


The Mathews Modernized Hydrant is the leader in its 
field because it is simple in design and quickly accessible 
for repair or replacement. Here are some of the out- 
standing features of the Mathews Modernized Hydrant. 


The Barrel. Contains all working parts and can be 
replaced with another in jig time without excavating. When 
the hydrant is broken in a traffic accident, fire protection is 
interrupted for less than 30 minutes! 


Compression-Type Main Valve. The Mathews Hydrant uses 
water pressure to help tighten the valve. No leaks, even when 
the hydrant is bowled over by a truck. 


Stuffing Box Plate. Cast integral with the nozzle sec- 
tion, eliminates an extra part and a flange joint. A 
stronger, safer, leakproof construction. 


Operating Thread. The stuffing box plate prevents 
water and sediment from reaching the operating 
thread. No rust can form. No ice can jam it in cold 
weather. 


And all these other quality features: Head turns 
360° simply by loosening bolts * Replaceable head ¢ 
Nozzle sections easily changed * Nozzle level can be 
changed without excavating * Protection case of 
“Sand-Spun” cast iron for strength, toughness, elas- 
ticity * A modern barrel makes an old Mathews 
good as new * Mechanical joint pipe connections 
optional. 


sent for his MATHEWS HYDRANTS 


Made by R. D. Weed Company 

ay ye Public Ledger Building, Independence Square 

Cast Iron Pipe, Fire Philadelphia 5, Pa. 

Manufacturers of “Sand-Spun”’ Pipe (centrifugally cost in 
draulic Machinery. sond molds) and R. D. Wood Gate Valves 
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Build-for the Future . 


on a Lock Joint “Foundation” 


City planners and engineers are taking a long, 
hard look at everything connected with water 
supply —the most serious problem affecting the 
city’s future growth. That’s why so many cities, 
all over the world, have selected Lock Joint Pres- 
sure Pipe’s greater security, more dependable per- 
formance, longer life. They know that their plans 
for meeting future water supply requirements must 
include pipes whose high carrying capacity will 
be as great scores of years from now as they are 
today. 

In addition to a solid foundation for the water 
supply system of the future, Lock Joint Pressure 
Pipe offers important economies — low first cost, 
economical installation, low pumping costs and 
negligible maintenance charges. 


LOCK JOINT PIPE COMPANY 
East Orange, New Jersey 


Sales Offices: Chicago, Ill. » Columbia, S. C. » Denver, Col. 
Detroit, Mich. « Hartford, Conn. + Kansas City, Mo. 
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A SPACE STATION . . . c thousand miles high in the stratosphere slowly circling the globe . . . observers neor its rim 
studying cloud formetions and the earth's atmospheric conditions below _. this may be our weather bureau of the future. 


100 years from now...A MAN-MADE “MOON” 
MAY BE OUR WEATHER BUREAU 


OUR WORLD of tomorrow will bring many 
changes. But in one vital aspect of American living, 
your great-grandchildren will continue to enjoy the 
same dependability and service you know today. 
Cast iron pipe laid today will still carry water and 
gas to their homes. 

Today, over sixty American cities and towns are 
still served by cast iron water and gas mains laid 
100 and more years ago. And modernized cast iron 
pipe, centrifugally cast, is even stronger, tougher, 
more durable. 

U. S. Pipe is proud to be one of the leaders in a 
forward-looking industry whose service to the world 
is measured in centuries. 


Genera! Office: Birmingham 2, 


A wholiy integrated producer from mines and blast furnaces to finished pipe. 
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COMING MEETINGS 


Coming Meetings 


Vol. 47, No.2 


AWWA SECTIONS 


Mar. 21-23—Southeastern Section 
at DeSoto Hotel, Savannah, Ga. Sec- 
retary, N. M. deJarnette, Engr., Div. 
of Water Pollution Control, State 
Dept. of Public Health, 245 State Of- 
fice Bldg., Atlanta 3, Ga. 


Apr. 13-15—Nebraska Section at 
Cornhusker Hotel, Lincoln. Secre- 
tary, E. Bruce Meier, Asst. Prof. of 
Civ. Eng., Univ. of Nebraska, Lincoln. 


Apr. 13-15—Kansas Section at 
Baker Hotel, Hutchison. Secretary, 
Harry W. Badley, Repr., Neptune Me- 
ter Co., 119 W. Cloud St., Salina. 


Apr. 14-16—Arizona Section at San 
Marcos Hotel, Chandler. 
Quentin M. Mees, Arizona Sewage & 
Water Works Assn., 721 N. Olsen 


Ave., Tucson. 


Secretary, 


Apr. 18-20—Canadian Section at 
Chateau Frontenac, Quebec. Secre- 


tary, A. E. Berry, Director, Ontario 
Dept. of Health, Parliament Bldgs., 
Toronto 8, Ont. 


Apr. 20-22—-New York Section at 
Hotel Statler, Buffalo. 
Kimball Blanchard, Rensselaer Valve 
Co., 56 Grand St., White Plains. 


Secretary, 


(Continued on page 8) 


Chicago, Ill. 


AWWA. 


AWWA ANNUAL CONFERENCE 


All reservations are being cleared through the AWWA office. The 
hotels have agreed to accept no reservations for the 1955 Conference 
except as they are requested on the standard form, through the 


June 12-17, 1955 
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Yes...with the new 
Ring-Tite Coupling 


Speeds assembly of Transite Pressure Pipe 


In state after state, contractors are learn- 
ing that Transite® Pressure Pipe and the 
new Ring-Tite® Coupling provide fast, 
sure pipe line assembly with tight, de- 
pendable joints . . . strength to assure 
lasting trouble-free water mains through 
the years. 

With Ring-Tite, installation costs less 
—assembly follows digger closely. Typi- 
cal contractors’ comments: “On entire 
job, trencher and backfiller seldom over 
150 feet apart...” “Laid 6” Class 150 
Ring-Tite at a rate of 5000 feet per 8 
hours.” 

The design of the Ring-Tite Coupling 
permits quick, easy alignment. To as- 
semble, rubber rings are simply popped 
into grooves. Then lubricated pipe ends 
slide in under rings smoothly, surely. 


Pipe ends stop positively . . . with ends 
automatically separated within coupling. 
This separation gives the line flexibility 
to withstand shock and vibration, re- 
lieves line stresses, permits conformance 
to curves. Installations can be completed 
under adverse weather, temperature or 
terrain conditions. Moreover, there is no 
complicated equipment required. 

Transite Pressure Pipe and the Ring- 
Tite Coupling are made of asbestos and 
cement. They are strong and durable. 
They cannot rust, and are highly resist- 
ant to corrosion. Tested to A.W.W.A. 
specifications. 

For the new Ring-Tite folder 
TR-142A—please write to 
Johns-Manville, Box 60, 
New York 16, New York. 


Johns-Manville TRANSITE PRESSURE PIPE 


NOW WITH THE RING -TITE COUPLING 
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Coming Meetings 


Apr. 29-30—Montana Section at 
Finlen Hotel, Butte. Secretary, A. W. 
Clarkson, Acting Chief, Water Section, 
Div. of Environmental Sanitation, State 
Board of Health, Helena. 


May 4-6—Pennsylvania Section at 
Webster Hall, Pittsburgh. Secretary, 
L. S. Morgan, Div. Engr., State Dept. 
of Health, Greensburg. 


May 19-21—Pacific Northwest Sec- 
tion at Hotel Chinook, Yakima, Wash. 
Secretary, Fred D. Jones, Dist. Super- 
visor, Rm. 305 City Hall, Spokane, 
Washington. 


Sep. 7-9—New York Section at 
Saranac Inn, Saranac. Secretary, 
Kimball Blanchard, Rensselaer Valve 
Co., 56 Grand Street, White Plains. 


Sep. 12-14—Kentucky-Tennessee 
Section at Phoenix Hotel, Lexington, 
Ky. Secretary, J. Wiley Finney Jr., 
Howard K. Bell, 553 S. Limestone St., 
Lexington. 


Sep. 14-16—Michigan Section at 
Durant Hotel, Flint. Secretary, T. L. 
Vander Velde, Chief, Section of Water 
Supply, State Dept. of Health, Lans- 
ing 4. 


Sep. 21-23—Ohio Section at Neil 
House, Columbus. Secretary, M. E. 
Druley, Dist. Mgr., Dayton Power & 
Light Co., Wilmington. 


Sep. 21-23—Wisconsin Section at 
Hotel Schroeder, Milwaukee. Secre- 
tary, Leon A. Smith, Supt., Water & 
Sewerage, City Hall, Madison 3. 


(Continued from page 6) 


OTHER ORGANIZATIONS 


Mar. 7—11—National Assn. of Corrosion 
Engrs., Palmer House, Chicago. 


Mar. 7-9—Short School (Industrial Sec.) 
at Texas A & M College, College Sta- 
tion, Tex. 


Mar. 16-18—Short Course at Louisiana 
State Univ., Baton Rouge, La. 


Mar. 28-Apr. 1—Western Metals Expo- 
sition, Pan-Pacific Auditorium, Los 
Angeles, Calif. 


Apr. 5-7—Corrosion Control Short 
Course, Univ. of Oklahoma Extension 
Study Center, Norman, Okla. 


Apr. 13-15—Conference on Biological 
Waste Treatment, Manhattan College, 
New York 71, N.Y. 


May 1-5—Municipal Finance Officers 
Assn., Jung Hotel, New Orleans, La. 


May 15-19—European Assn. for Re- 
search on Fluoridation and Caries 
Control, Univ. of Geneva College of 
Dentistry, Geneva, Switzerland. 


Jul. 11-16—Nuclear Engineering Con- 
gress, Engineers Joint Council, New 
York. 


Jul. 18-23—International Water Supply 
Assn. Congress, London. 


Sep. 18-22—-New England Water Works 
Assn., Lake Placid Club, Lake Placid, 
N.Y. 


Oct. 10-13—Federation of Sewage & In- 
dustrial Wastes Assns., Ambassador 
Hotel, Atlantic City, N.J. 
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how much does it cost. 


Af 


to have Safest” 


CHLORINATION? 


Nothing—when you buy a Fischer & Porter 
Chlorinator. That’s true because fool-proof safety 
features are already engineered into this modern, 
instrument-type chlorinator. 

The F&P Chlorinator is instrument en 
from top to bottom to be absolutely safe in any 
emergency—and the safety features respond in- 
stantly. The mechanical design—without hy- 
draulic oa to introduce time lag—make this 

a certainty . 
In the F&P Chlorinator you can take a hammer and shatter 
the er tube—and the chlorinator shuts down instantly. 
In the F&P Chlorinator you can pull the flow 
setting needle valve right out of its socket—and the 
chlorinator shuts down instantly. 
In the F&P Chlorinator you can shut off the ejector water 
supply while leaving the chlorine on—and the chlorinator shuts 
down instantly. 
In the F&P Chlorinator a simple series of hand manipulations 
tests each safety component—or shows the reason for 
malfunctioning should it ever occur. 


These safety advantages are yours in the Fischer & Porter 
Chlorinator. They cost you not one penny more at the outset, since 
the F&P Chlorinator is lower in first cost. They avoid constant costs 

of repeated safety tests and checks. They assure you against high 

costs of repairs and maintenance. We don’t put our safety 

devices under a bell jar—they are right out in the open 

where you can see and touch them. 

These engineered features—instru’ 

engineering—make the F&P Chlorinator the est 

ever built. And you poo et all these safety features 

plus ease of operation, dependability proven in over 

600 operating units, complete corrosion resistance— 

omar you should have in a chlorinator— 

pened get them for even less cost in the 

initial — ase. Write today for full information, 

details on free trial offer, and absolute 

guarantee of satisfaction. 


comfplele process 
rischer & PORTER Co. 
925 Fischer Road, Hatboro, Penna. 


18 YEARS SUCCESSFULLY MANUFACTURING CHLORINE CONTROL EQUIPMENT 
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That's what Morton gives 
you if you want to know 
about the best salt... 
the best salting method 
...to use in your plant 


Almost before you can say, ‘‘Why 
didn’t I think of this a long time ago?’’ 
we can dispatch a Morton Consulting 
Engineer in your area to your plant. 
He’s an expert in all things relating to 
salt. Best of all, his services don’t cost 
you a cent—and they may save you 
many hundreds of dollars. 


Whatever your salt needs are, 
Morton can fill them promptly and 
ecenomicaliy. Only Morton has nine 
strategically located plants to serve 
you. And only Morton can offer fast 
delivery from a bag to a trainload, at 
favorable prices and freight, anywhere 
in the country. 

Water Softening problem in your 
plant? Need help in planning a new 
brine installation, or in converting an 
old one? Call on Morton. One of our 
Brine Specialists will be glad to give 
you valuable technical assistance—at 
no cost to you! 

For fast help from experts —for any 
kind of salt you need — write: 


MORTON SALT 


Company 
industrial Division, Dept. JA-2 
120 S. La Saile Street, Chicago 3G, ill. 


V ol. 47, No. 2 
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Rensselaer 
VALVES AND HYDRANTS 
with Mechanical Joint 


The surest way to reduce installation costs | 

and insure long service with low main- 

tenance on cast iron pipe lines is to use 

Rensselaer Valves and Hydrants with a 

The installation cost is reduced because | im Joint Topping 
an unskilled laborer can make the con- | Valve with 
nection in a few minutes with only one |i —_—" “QO” Ring Seal. 
wrench. 

Low maintenance is assured by the 
dependability of this type of connection 
which has been tested and proven in 
thousands of installations. 

Rensselaer Gate Valves are built rugged and simple, to give positive 
seating action and long life. They are easy to operate, and conform to 
A.W.W.A. specifications. 

Rensselaer Fire Hydrants are designed on the knuckle joint principle 
and open with the pressure. They are quick opening with free-flow, long 
radius curves. Will not freeze or flood and no digging is required for 
repairs or stand-pipe breakage. 


Rensselaer vALvE co. 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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THEY BOUGHT ON FAITH 


Ville de Montreal City of Montréal 

Servics Mes Travanit Dublice Public Works 


Montreal’s Century Club 
certificate is unusual be- 
cause ,it is bi-lingual. 


Photo : Ewing Galloway 


Montreal, world’s second larg- 
est French city, is a great in- 
dustrial and commercial center. 
This is a view of the business 
section, with Victoria Bridge in 
background. 


| 
| 
MODERNIZED 
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139 YEARS AGO-THEY BUY 
ON PROOF TODAY 


MONTREAL installed cast iron 
water mains 139 years ago... 
and still installs them. 


Montreal’s Public Works Department, and 
utilities in 60 other cities, bought and 
installed cast iron pipe for underground 
mains that have been in continucus service 
for more than a century. They me ~ on 
faith founded in good judgment. Today, 
they continue to buy cast iron pipe because 
they have proof—proof of the long life, 
dependability and tax-saving economy of 
this time-defying pipe. 

Cast iron pipe has been a rugged, long-lived 
product from the earliest days. Today’s 
modernized cast iron pipe, centrifugally cast, 
is even stronger, tougher and more uniform 
in quality. And, where needed and specified, 
it is centrifugaily lined with cement mortar 
to assure sustained carrying capacity 


: ; This cast iron water main laid in 
Ge Montreal in 1816 is still function- 
Cast iron Pipe Research Association, ing after 139 years of continuous 
Thos. F. Wolfe, ny service. 
122 So. Michigan Ave., Chicago 3. 


existing east iron water mein on the’ 
*Now, Public Works Dept., WoterWorks & Sewerage Div 
The Q-Check stencilled on pipe is the Registered 
Service mart of the Cast iron Pipe Research Association 
i FOR MODERN WATER WORKS OPERATION 
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DE LAVAL pumps America’s water... 


In Council Bluffs, Iowa, as in more than 
80% of America’s municipal stations, 
De Laval centrifugal pumps are faithful 
public servants. 


On the line are two motor-driven De Laval NOTE: 
14/12 units. Each unit has two pumps 
in series designed for 4,500 gpm against Have you considered the 

a total head of 245 feet at 1,200 rpm. dollars and cents savings 
Another pumping unit, dual driven by a gas you can make by replacing 
engine at one end and a motor at the other, your old pumps with new, 
consists of two De Laval 12/10 pumps more efficient De Laval 

in series. Operating conditions for these are units? Write to De Laval for 
3,750 gpm against a head of 235 feet Pump Fax bulletin which 
at 1,200 rpm. includes a valuable “power 
savings” chart. 


Fifty-three years experience in pump 
building, during which time De Laval 
has introduced numerous “firsts” in pump 
design, is the reason for this nation-wide 


MVEA Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
822 Nottingham Way, Trenton 2, New Jersey 
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IN ROUGH OR EASY GOING 
JRESSER-COUPLED STEEL PIPE PROVES IDEAL 


Adaptable to virtually any job conditions . . . that’s one im- 
yortant reason why Water Board engineers are specifying 
steel water pipe joined with Dresser Couplings. 

In addition, they are finding this modern “packaged pipe 
line” is easier to lay out, easier to install, more accurately 
predictable as to cost. 

And costs are invariably lower because lighter weight steel 
pipe reduces installation time. Long, strong pipe lengths 
require fewer joints. Flexible rubber gaskets in Dresser Cou- 
plings permit the laying of curves with a minimum of shop- 
fabricated specials. Bottle-tight sealing makes leakage 
allowance for joints unnecessary. 

Over and above these many advantages, Dresser-Coupled 
steel water lines are glass-smooth inside, sustain high carry- 
ing capacity. Virtually maintenance-free, they are today’s 
B most dependable way to deliver water cheaper. 


DELIVERING 
WATER CHEAPER 


DENVER, COLO. 
As part of its Ranch Creek 


water collection system, the 
Denver Water Board laid 
5,650’ of 30” Dresser-Coupled 
steel pipe through rough, 
mountainous country. Both 
horizontal and vertical bends 
were encountered. 


AURORA, COLO. 


(Below) The City of Aurora 
tied into the Denver water 
system with a 12,978’ steel 
pressure main. Using Dresser 
Couplings, the contractor laid 
as many as 20 lengths of 36” 
pipe in a 5-hour period. 


Iwo Problems...OQne Answer 


BE SURE you get the best line at the best price. Always put steel pipe and Dresser Couplings in your specifications. 


4 


DRESSER 


Dresser ‘ianufacturing Division, 69 Fisher Ave., Bradford, 
Pa. (One of the Dresser industries). Warehouses: 1121 Roth- 
well St., Houston; 101 S. Airport Bivd., S. San Francisco. Sales 
Offices also in: New York, Philadelphia Chicago, Toronto. 
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Pipe Line Equipment 


WATER - GAS - SEWER 


Bottled Gas 
Lead Melting Furnace 


Best qual- 
ity asbes- 
tos rope, 
brass caps 
attached to 
each end. Equipped with 
clamps. 


M-D Cut-In Connections 
for Sewers 


A light 
cast iron 
fittin 
with bel 
end for 
connect- 
ing house 
service with main sewer 

ipe without necessit 

or placing a Y-~- 
or T-branch in the sewer 
line. 


Leak Detector 


A truly fine instrument 
designed to solve even 
the most difficult leak 
detecting problem. 


JOSEPH 


Western Office 
1064 Peoples Gas Bldg. 
Chicago, Ill. 


Calking Tool Outfit 


For water mains up to 
12”. Strong leather bag. 
Keeps the right tool for 
every job within easy 
reach, 


Test Plugs for 
Bell or Spigot End 
Cast Iron Pipe. 


On this page are shown 
only a few of the hun- 
dreds of items to be 
found in the POLLARD 
Catalog. Write for a 
copy of Catalog No. 
26K. 


Portable Lead 
Melting Furnace 


A handy outfit for quick 
action, equipped with 
gasoline burner. 


Pipe Cutter 


Inexpensive 
way of cut- 
ting pipe. 
Every wheel 
in contact 
with the pipe 
is a cutting 
dise, so cut- 
ter need be moved ‘ty 


a short distance to cut 
entirely around the pipe. 
Tapax 
The orig- 
inal man- 
hole cush- 
ion. Takes 
the bang 
out of 
manhole 

covers. 


New “Electronic Witch” 
M-Scope Pipe Finder 
The first — NEW pipe 
Finder in 20 years. 


G. POLLARD CO., INC. 


MAIN OFFICE AND FACTORY Southern Office 


New Hyde Park, N. Y. 


333 Candler Bldg. 
Atlanta, GA. 
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For water works 
service...specify 
AWWA standard 
butterfly 
valves... 


by 


Buliders-Providence 
365 Harris Ave., 
Providence 1, R. |. 


UILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, INC. 


BSUILOERS (ROM FOUNDRY © PROF ORTIONE ERS, (HC. © OMEGA MACHINE CO. 
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FIBREX 


(REELS) 


For over 40 years HYDRO-TITE has been faith- 
fully serving water works men everywhere. Self- 
caulking, self-sealing, easy-to-use. Costs about 
1/5 as much as lead joints. Packed in 100 Ib. 
moisture-proof bags. 


{HYDRO-TITES 


(LITTLEPIGS) 


The same dependable compound in solid form 
—packed in 50 Ib. cartons—2 litters of pigs 
to the box—-24 easy-to-handle Littlepigs. 
Easier to ship, handle and store. 


FIBREX 


(REELS) 


The sanitary, bacteria-free joint packing. 
Easier to use than jute and costs 

about half as much. Insures sterile 

mains and tight joints. 
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(POWDER) 
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THE HERSEY DETECTOR METER 


with Disc Meter or (as illustrated above) the Hersey Bronze Case 
Compound Meter on the by-pass, is standard equipment on the fire 
services of many large industrial plants throughout the nation. 

A Hersey creation that has never been equaled — Write for full details 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORF. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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OVER 300 MUNICIPALITIES USE 
ACCELATOR Treating Plants 


... for less space... for less cost 
| ...for better results 


Combining mixing, coagulation and 
solids separation in a single unit, 
“ACCELATOR” plants soften, stabilize and 
clarify water at consistently higher 
rates. This means more capacity from 
smaller units and substantial savings 

in construction and operating costs. 
“ACCELATOR” treating plants produce 
better water with more complete removal 
of bacteria and algae, turbidity, color, 
iron and hardness. Units can be 
engineered for any capacity. Write for 
complete catalog information or see 
your Consulting Engineer. 


Typical cities using “ACCELATOR” Treating Piants 
include: Benton Harbor, Mich. - Casablanca, Morocco 
Cairo, Egypt * Columbia, §. C. * Charleston, W. Va. 
Decotur, til. El Centro, Cal. Fargo, N. D. Kelso, Wash. 
Sao Paulo, Brazil, $. A. * Tampa, Fla. « Wichita Falls, Tex. 


The one compeny 
offering engineer 
equipment for ell 
types of woter ond 


5534 redi 
INFILCO INC. § 
925 South Campbell Ave., Tucson, Arizona 
Pield offices in principal cities in North America 


V, / 
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‘orty, sixty--even ninety yeors 
continuous service furnish 
foundation of Ludlow’'s 
ternational reputation. 
Nine million valves and hy- 


drants by merit of super- 


performance 


and exceptionally low 
‘maintenance --have es- 


tablished the fact that 
‘no possible difference 
in first cost can over- 
balance the perpetual 
economy of quality. 


CANADIAN LUDLOW VALVE MFG. COS, LTD., MONTREAL | 
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World « uate on 


We want you to have a copy of 

this completely revised, up to the 
minute booklet that contains a 
world of information that will 
greatly assist you in problems you 
may have in WATER TREATMENT, 
SEWAGE TREATMENT, INDUS- 
TRIAL WASTE TREATMENT, 
SLUDGE CONDITIONING, and 


other uses of Ferric-Floc. Drop us a card for your copy of 
this booklet thet contains valu- 
able information for you. 


TENNESSEE CORPORATION 


617-629 Grant Building, Atlante, Georgia 


SUPERIOR COAGULATION: 
op 
\ N 
tent 
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View at right shows cutaway section to illustrate 
construction and arrangement of interior working 
ports of M & H Gate Valve. 


M & H Double-Disc Gate Valves Class **C”’ 
meet the latest specification of American 
Water Works Association. The iron body 
is heavily proportioned. Bonnet flanges are 
unusually strong. Body is designed with 
suitable guides to hold discs in alignment. 
Bronze seat rings are exceptionally heavy. 
The discs are seated or released by three- 
point action of the bronze spreaders, each 
operating independently of the other. There 
is no sliding or grinding between disc rings 
and body rings. Either of the two discs may 
be used on the down stream side of the 
valve. Discs are interchangeable, and so are 
the spreaders. For additional information, 
write or wire M & H VALVE AND 
FITTINGS COMPANY, ANNISTON, 
ALABAMA. 


FOR WATER WORKS © FILTER PLANTS 
DUSTRY * SEWAGE DISPOSAL AND 
FIRE PROTECTION 
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Two views of midwestern chiorinating room showing typical use of W&T eauipment to suit a specific need. 


To Every Part Its Proper Place... 


How well chlorination equipment does its job depends not only on 
proper design but on the selection of the right parts and materials for 
every specific purpose. 

The W&T equipment in the above installation is still giving good 
service after fifteen years. Every part in the equipment shown was 
designed specifically to meet a particular need. Mechanical dia- 
phragms, first used by W&T in 1913, are here used for accurate control 
in the ammoniators. Puncture proof water diaphragms provide visi- 
bility and accessibility of control parts in the chlorinators. Both orifice 
and manometer type meters, and rotameters (furnished in W&T 
equipment as early as 1917), are employed here as best suiting the 
purpose for which each was intended. 

Since 1913, W&T research has consistently sought out new designs, 
principles, and materials. Every new development is placed under 
rigid field tests to prove it can meet the exacting standards and prac- 
tical limitations that dependable and economical chlorination demands. 
When you depend on W&T equipment, you have the assurance that 
40 years of experience in the chlorination field is being used to bring 
you the best in design, parts, and materials — selected and tested 
specifically to fit the need. 


WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
5-93 


“Make Your First Choice 
7 Chlorination That Lasts” 
7% 
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Policies on Fringe Area Service in Ohio 
Panel Discussion 


A panel discussion presented on Sep. 22, 1954, at the Ohio Section 


Meeting, Dayton, Ohio. 


(The paper by Pierce Bailey includes por- 


tions of an article presented on Sep. 10, 1953, at the Ohio Section 


Meeting, Cleveland, Ohio.) 


George J. Van Dorp 


Chief Engr., Div. of Water, 
Ohio. 


Toledo, 


HE problem of arriving at a proper 

and equitable suburban main exten- 
sion policy has long been a subject for 
discussion. This paper will be con- 
fined to those aspects applying to the 
operation of publicly owned and oper- 
ated water works in Ohio. 

The factors that determine the policy 
adopted may vary widely between one 
city or political subdivision and an- 
other, from both an operational and a 
political point of view. In analyzing 
the situation, it is first necessary to 
look to the provisions in the Ohio con- 
stitution and general code that govern 
and limit the degree and manner in 
which a municipality owning a public 
utility may extend its services to out- 
side areas adjacent to the corporate 
boundaries. Article 18, Section 6, of 
the constitution states: 
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Any municipality owning or operating 
a public utility for the purpose of sup- 
plying the service or product thereof to 
the municipality or its inhabitants may 
also sell and deliver to others any trans- 
portation service of such utility and the 
surplus product of any other utility in the 
amount not exceeding in either case 50 
per centum of the total service or product 
supplied by such utility within the mu- 
nicipality. 


Thus, any municipality can seil up to 
one-third of its total water output for 
use outside of the corporate bound- 
aries. 


Applicable Statutes 


Section 3966, Revised Code Section 
743-12, of the General Code of Ohio, 
titled “Extension of Public Utility 
Service Beyond Corporate Limits,” 
reads : 


On the written request ef any number 
of citizens living outside of the limits of 
a municipal corporation, the corporation 
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may extend, construct, lay down, and 
maintain aqueduct and water pipes, and 
electric light and power lines outside the 
corporate limits, and for such purpose 
may make use of such public streets, 
roads, alleys, and public grounds as may 
be necessary therefor ; provided, however, 
aqueduct and water pipes shall not ex- 
tend more than 5 miles beyond the cor- 
porate limits. 


This section prohibits a municipality 
from extending mains more than 5 
miles outside the city at its own ex- 


pense, 
Section 3967, Revised Code Section 


743-13, of the General Code of Ohio, 


titled “Expense of Service Beyond 
Corporate Limits,” states : 


When a person or persons at his or 
their expense have laid down and ex- 
tended mains and water pipes or electric 
light and power lines beyond the limits 
of a municipal corporation, and the cor- 
poration, by resolution of the council, 
has authorized the pruper officer of the 
water works to superintend, or super- 
vise, the laying and extension of such 
mains and water pipes or electric light 
and power lines, the corporation shall 
furnish water or electricity to the resi- 
dents and property holders on the line 
of such mains and water pipes or electric 
light and power lines subject to the same 
rules and regulations [under which] it 
furnishes water or electricity to its own 
citizens, except that the rates charged 
therefor shall not exceed those within 
the corporation by more than one-tenth 
thereof. 


A proposed amendment to this section 
would raise the permissible surcharge 
from the present 10 per cent to 25 per 
cent of the charge made to consumers 
within the municipality. It should be 
noted that the limitation on the sur- 
charge for suburban service applies to 
water furnished through mains laid 
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at the expense of private individuals. 
It appears that the limitation does not 
apply when the extension has been 
made at some expense to the munici- 
pality owning the utility. In the latter 
instance the charge for service may 
be that which can be mutually agreed 
upon by the municipal corporation 
and the customer. 

On occasions, the question arises as 
to what authority is vested in munici- 
pal water works management to en- 
force utility regulations outside the 
city. This matter is dealt with in Sec- 
tion 3968, Revised Code Section 743- 
14, which reads: 


All ordinances (except those relative 
to taxation or assessment), resolutions, 
rules and regulations relative to the con- 
struction, maintenance, and operation of 
water works, mains, hydrants, service 
pipes, and connections, and the protection 
thereof, shall operate in like manner in 
the territory outside the municipality 
when such extensions have been made, 
and for the enforcement thereof the 
jurisdiction of the mayor and police 
shall extend into and over such territory. 


Thus, the authority and power of the 
mayor and the police of a municipality 
to enforce the rules and regulations of 
the division of water extend to all 
suburban areas where service is ren- 
dered. As it is the prerogative of the 
mayor to delegate this power to duly 
appointed city employees, it would fol- 
low that the water officials, when au- 
thorized by the mayor and with the 
support of the police of the munici- 
pality, can enforce water division regu- 
lations. 

In the event of annexation of a 
fringe area by a municipality, persons 
who have installed and paid for water 
main extensions are entitled to just 
compensation, according to Section 
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3969, Revised Code Section 743-15. 
The usual practice is for the munici- 
pality to assume responsibility and 
ownership of the water lines existing 
in the annexed area. In view of the 
General Code provision on the sub- 
ject, however, it is wise to consider 
whether certain benefits accruing to 
the owners of the water lines in the 
area are not proper and just com- 
pensation for the water lines taken 
over. Such an understanding should 
be clearly set forth in the articles of 
annexation. 

In connection with the supplying 
of water by one municipality to an- 
other, Section 3973, Revised Code 
Section 743-19, has this to say: 


A municipality which has water works 
or electric works may contract with any 
other municipality for the supply of the 
latter or its inhabitants with water or 
electricity upon such terms as are agreed 
upon by their respective councils. <A 
municipality which has water works may 
dispose of surplus water, for manufactur- 
ing or other purposes, by lease or other- 
wise, upon such terms as are agreed upon 
by the director of public service or trus- 
tees and approved by the council thereof. 
Moneys received for such surplus water 
in either case shall be applied to the pay- 
ment of the principal and interest of the 
bonds issued for the construction of such 
water works, but no lease shall be made 
for a longer term than 20 years. 

This section is interpreted to mean 
that a municipality having a water 
works may sell its surplus water to 
another municipality under mutually 
agreeable terms, which would not be 
subject to the surcharge limitations 
set forth in Section 3967. The quan- 
tity sold, however, would be subject 
to the limitation in Article 18, Sec- 
tion 6, of the state constitution. In 
addition, Section 3973 limits the dura- 


OHIO EXTENSION POLICIES 75 


tion of the lease contract to a maximum 
of 20 years. 

The foregoing laws are the basis on 
which policies for extending water 
service into fringe areas must be estab- 
lished in Ohio. The provisions of the 
statutes and the constitution are, of 
course, subject to interpretation by 
local legal authorities. When their 
opinions differ, it may be necessary to 
obtain a declaratory judgment from a 
local court, under which the water de- 
partment officials can proceed without 
fear of legal violation. 


Need for Orderly Expansion 


The extension of water service into 
fringe areas frequently presents a 
sporadic and haphazard pattern, in 
which water lines may extend long 
distances to serve some real estate 
development while entirely bypassing 
areas located close to the municipal 
corporation. This situation naturally 
results in increased cost of service, 
which usually is substandard because 
of the great length of the small water 
mains involved. Furthermore, such 
uncontrolled and irregular expansion 
of the water utility becomes one of the 
major factors contributing to irregu- 
lar and unsatisfactory expansion of the 
city itself. 

The author has proposed a system 
of zone rating that might influence the 
expansion or development to follow a 
more orderly course. Under this sys- 
tem, the surcharge above the inside- 
city rate would rise in increments for 
each successive zone as the distance 
from the corporation boundary in- 
creased. The establishment of such a 
system would be very much aided by 
the enactment of the proposed amend- 
ment to Section 3967, previously men- 
tioned. 
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The observations and suggestions 
in this paper are intended to stimulate 
thought. It is hoped that they will be 
helpful in solving some of the prob- 
lems surrounding the controversial 
and debatable subject of extending 
water service into fringe areas. 


PIERCE BAILEY 


Pierce Bailey- 


Gen. Supt., Ohio Water Service Co., 
Struthers, Ohio. 


The problem of extending water 
service to fringe areas has been ex- 
perienced by communities, large and 
small, all over the country. Consid- 
erable effort and time have been spent 
in an endeavor to solve the problem 
locally. There is, without doubt, an 
understandable lack of uniformity in 
procedures and policies throughout the 
industry. To adopt a uniform policy 
for service to fringe areas would be 
difficult because of the varying condi- 
tions and regulatory statutes of each 
state and community. 

It must be realized that any attempt 
to set a uniform policy must take into 
consideration the essential differences 
between municipally and _ privately 
owned utilities. It is not the inten- 
tion of this paper to go into these 
differences in detail; suffice it to say 
that potitical-subdivision boundaries, 
finances, taxes, and accounting pro- 
cedures for capital charges are the 
major points which make it hard to 
establish a common ground. There is 
considerable evidence and opinion that 
the responsibilities of municipally and 
privately owned utilities are similar 
where they are operating outside the 
city limits. In the author’s opinion, 
private utilities are more realistic in 
handling this situation. The methods 
at hand are clearcut in most instances, 
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and, with the utility commissions ex- 
ercising checks and private manage- 
ment forced to make money or become 
insolvent, there is little opportunity for 
indecision, The slow process of form- 
ing “public opinion” and obtaining leg- 
islative approval for the necessary 
measures is a handicap experienced by 
both types of ownership, but the mu- 
nicipal utility is less fortunate under 
these conditions, for obvious reasons. 


Policies and Procedures 


There seems to be no question that 
water sales to areas outside the city 
limits should be at a profit to the 
utility. This implies that main ex- 
tensions in these areas are to be made 
entirely at the cost of the applicant or 
the users of the water. The protection 
of the “old customer” investment is 
one of the principal considerations in 
adopting a realistic policy for supply- 
ing water to suburban areas. The cost 
of enlarging treatment and pumping 
facilities brought on by continually ex- 
panding water service into outlying 
areas should not repeatedly burden the 
consumer who has already paid for his 
part of the system. In conjunction 
with this is the necessity for getting 
additional water to the distant areas 
served, which often calls for the in- 
stallation of large trunk mains through 
fully developed areas from the plant 
to the outskirts of town. This con- 
struction is very costly and provides 
little, if any, benefit to the “old cus- 
tomer,” nor does it create substantial 
new revenue (17). The immediate 
cost of enlarging the distribution sys- 
tem is often the sole expense given 
consideration, although it is, of course, 
only a part of the total financial out- 
lay required to provide additional 
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pumping capacity, distribution stor- 
age, reservoir dams, and land. 

In the procedures discussed by the 
AWWA committee on extension policy 
(2) as possible solutions to the prob- 
lem of extending water service, the 
question of annexation is mentioned. 
This is frequently paramount in the 
minds of those interested and respon- 
sible for the normal growth of the 
parent city and utility. The promiscu- 
ous extension of water service to fringe 
areas will certainly lessen the desire 
of such an area to become part of a 
city. If the leverage of water service 
is applied too strongly, however, the 
city and utility will run the risk of 
forcing the area to set up its own 
facilities, which may forever forestall 
annexation. The course to be fol- 
lowed is obviously a middle-of-the-road 
policy. It is possible, because of natu- 
ral barriers or other considerations, 
that the best solution is two or more 
independent water utilities serving the 
metropolitan area; if it should be de- 
cided that this multiple-utility arrange- 
ment is not desirable, however, it be- 
comes necessary to consider the right 
procedure to preserve the beneficial 
features of a unilaterally owned and 
operated utility. A contractual rela- 
tion will provide an opportunity to 
define all the limitations and conditions 
under which service will be extended. 
It has been suggested by the AWWA 
committee that such a contract could 
stipulate renegotiation every 5 years. 
Admittedly this may be a harsh pro- 
vision, but it is realistic in the face of 
changing economic trends and in- 
creased demands for water. Further- 
more, it offers periodic opportunities 
to encourage annexation and make 
such changes in the contract as may 
become advisable from time to time. 
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It may be possible to express in the 
contract a desire for a continuing rela- 
tionship for as much as 20 years and 
still preserve the 5-year clause pro- 
viding for renegotiation of the con- 
tract elements constituting the charges 
therein, without affecting other con- 
siderations, Certainly, the enforci- 
bility of such a contract would have to 
be carefully determined. If this 5- 
year contractual relationship contem- 
plates or provides for eventual own- 
ership of the distribution system by 
the utility, provision will have to be 
made to protect the bond indenture, 
when this method of financing is used. 
There is in existence in Ohio a con- 
tract between a water utility and a 
county area under which the county 
issues 20-year bonds to finance the ex- 
pansion project and which contains 
the stipulation that ownership of the 
facilities cannot be transferred unless 
the utility assumes the obligation of 
the bonds with the approval of the 
trustees of the mortgage indenture. 
This form of contract has been care- 
fully examined and approved by com- 
petent legal counsel. 

An interesting development in the 
past few years has been the establish- 
ment of sanitary districts and con- 
servancy authorities. Usually they 
satisfy a specific need and perform 
their functions as intended. In theory, 
this method leaves little to be desired 
in handling a large area comprising 
many communities. In practice, how- 
ever, the necessity for observing the 
sovereign rights of political subdivi- 
sions and applying correct and im- 
partial interpretations of the regula- 
tory laws—to mention only two prob- 
lems—poses restrictions and obstacles 
to efficient management that are hard 
to overcome. Metropolitan water utili- 
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ties are another type of organization, 
which, in special circumstances, may 
be the most desirable method for pro- 
viding suburban water service. 

The statement of principles in the 
1949 report (3) of the AWWA com- 
mittee on main extensions should be 
read by utility management with the 
thought of reviewing existing policies. 
If a city is now facing the problem for 
the first time, these principles can be 
used as a guide or outline to provide 
a sound foundation for a water main 
extension policy. The committee, in 
this report, agreed that, where special 
assessments are not involved, the 
utility’s investment in main extensions 
should be based upon the amount of 
revenue derived from the extension 
and not upon the width of an aver- 
age lot, the “free-extension” principle, 
or similar criteria. The committee 
pointed out that, with rising costs 
(even in 1949), the length of free ex- 
tension justified by revenue return de- 
creases. The committee further sug- 
gested that free extensions, if allowed, 
should be calculated in terms of dollars 
invested for dollars of revenue in re- 
turn (which implies a practical adjust- 
ment from time to time) instead of on 
a fixed-length basis, which may not be 
subject to change because of contract 
or franchise tenures. 


Responsibility for Service 


Careful consideration must be given 
by any utility, whether public or pri- 
vate, to future responsibility for ade- 
quate service to fringe areas. It has 
been held by a Pennsylvania superior 
court that, if a utility has already ex- 
panded service outside the city limits, 
it is generally obligated to continue 
such expansion and service, but the 
utility is entitled to a reasonable re- 
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turn on its expenditure (4). The 
AWWA committee concludes, from a 
study of court decisions, that a munici- 
pally owned utility, although having 
the power to do so, will not generally 
be obligated to extend service outside 
the city boundaries (1). 

The question of a continuing re- 
sponsibility to provide adequate serv- 
ice to the community is not unique in 
the water works industry. Other 
utilities—electric, gas, telephone, and 
transportation-—have been faced with 
the same problem, and, in many in- 
stances, the considerations are parallel. 
The obligation of a utility to serve 
everyone is strengthened by the fact 
that it is operating as a monopoly and 
the public, as a rule, cannot choose be- 
tween several suppliers of the com- 
modity. Full awareness of this fact 
will add considerable impetus to 
progress toward a solution of the 
problem. <A water utility desiring to 
place a limit on its responsibility can 
define it in a contractual relationship. 
Limitations can be imposed by setting 
boundaries beyond which service will 
not be extended, fixing elevations 
above which water will not be sup- 
plied, or restricting the quantity fur- 
nished to a specified daily average. 
Further stipulations in an agreement 
can provide that, when service is 
needed beyond the limitations set forth, 
renegotiation is in order, to afford an 
opportunity for setting up appropriate 
bases to meet the new requirements. 


Long-Range Planning 

In the design of facilities for extend- 
ing water service to fringe areas, some 
factors are giving engineers consid- 
erable trouble. These are assumptions 
about population densities, extent of 
area to be served, per capita consump- 
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tion, and ratios of maximum-day to 
average-day pumpage. The last two 
considerations are worthy of a word 
of caution. Existing plant records are 
an aid in determining these values, 
but suburban areas, with their heavy 
sprinkling demands and new homes 
with modern appliances, will some- 
times have a maximum-average ratio 
much higher than for the entire sys- 
tem. The per capita consumption is, 
of course, similarly affected. The fac- 
tors of population density, extent of 
area to be served, and rate of growth 
are much more difficult to calculate for 
design purposes. Fortunate indeed is 
the designer who has a carefully pre- 
pared master plan of the community 
which places at his finger tips a guide 
and index to the important assump- 
tions he must make. In general, there 
is very little evidence of effective long- 
range community planning, and, where 
such an effort is being made or is al- 
ready complete, it is several years too 
late. Such planning is a joint responsi- 
bility of everyone charged with com- 
munity welfare. Failure to provide it 
will bring public criticism to the ears 
of all. 

For example, ore of Ohio’s largest 
communities has found it necessary to 
ban all main extensions of any size 
until new supply projects have been 
completed. In the meantime the or- 
derly growth of the area will be seri- 
ously hampered and, in many sections, 
will come to a standstill. Small units 
within this metropolitan community 
are inquiring into the possibility of 
setting up and operating their own 
plants. Every effort should be made 
to discourage this trend, which will 
result in many small, independently 
operated utilities. It is axiomatic that 
the unit cost of a commodity produced 
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in this manner will be high, and water 
consumers will express considerable 
dissatisfaction when they compare their 
costs with those in adjacent areas 
where a lower rate is charged. Future 
annexation will bring many new prob- 
lems to the parent utility when it at- 
tempts to incorporate these independ- 
ent facilities into its system and apply 
standard operating procedures and 
policies, 


Payment for Extensions 


However sound the plan, it will un- 
doubtedly present many serious prob- 
lems, particularly with regard to ex- 
pense. A principal difficulty lies in 
the apportioning of costs. Here the 
controversy begins and the battle lines 
are formed. Political and professional 
aspirations are at stake, but, more im- 
portant, the welfare and normal growth 
of the community are vitally affected 
by the manner in which this problem 
is handled. Water works men know 
that somebody must pay for this ex- 
pensive service to fringe areas. It is 
one step further in realistic thinking 
to decide who pays and how much, It 
seems equitable for the new customer 
requiring and benefiting from the serv- 
ice in these fringe areas to pay for its 
cost—including the expense not only 
of the facilities fronting his property 
but also of that portion of the entire 
system that serves him an adequate 
supply of water for his needs, 

Once it has been established who 
will pay for the service, the next ques- 
tions are when and in what proportion. 
The time of payment should fit the 
needs of the water utility’s financial 
program and obligations. The pro- 
portioning of the costs is subject to 
two considerations: [1] the cost of the 
facilities fronting the property, includ- 
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ing those adjacent to it if participating 
aid is not available; and [2] the cost 
of that portion of the system which 
treats, pumps, and carries the water to 
the property using it. 

Many methods designed to pay for 
the facilities fronting the property have 
been adopted. The author’s company 
employs one that is believed to be 
equitable and practical. This method, 
when first introduced several years 
ago, met with considerable objection 
—very likely, any other would have, 
too—but has become accepted and even 
approved of by its former opponents. 
Briefly, this method places the entire 
cost of the facilities upon the customer, 
with provision for the developer to 
get his money back over a period of 
10 years if all the property is de- 
veloped ; or, if the developer elects, he 
can include the cost in the sale of the 
lots. The developer is credited with 
a refund, based upon a 6 per cent re- 
turn to the company, when a customer 
applies for service. In any event, the 
total refund to the developer does not 
exceed his original deposit with the 
company. The deposit is determined 
by the actual cost of the facilities in- 
stalled, which become the property and 
responsibility of the company. 

Payment for the proportionate cost 
of treating, pumping, and carrying the 
water to fringe areas is best handled 
by a surcharge added to the city water 
rate. The surcharge method is being 
used in many communities and varies 
from 10 per cent to as much as 125 per 
cent (300 per cent is not unheard of), 
depending upon the nature of the serv- 
ice required. Multistage pumping and 
intricate pressure control apparatus 
may entirely justify high charges. 
The amount of a surcharge can be 
readily determined by analyzing the 
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cost of producing and delivering wa- 
ter. The 10 per cent statutory limi- 
tation in Ohio has been discussed by 
another panel member (see page 74). 
Legal counsel should be consulted to 
learn whether it applies in a particular 
case. 

The problem of payment for water 
service to fringe areas is principally a 
job of selling. The people who need 
and want water are the utility’s best 
salesmen, but they must be properly 
informed. To do so, water works of- 
ficials must be convinced that their 
method of dealing with the problem is 
equitable, 
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Supt., Water & Sewage Depts., Lorain, 
Ohio. 


The Lorain, Ohio, policy on water 
service to fringe areas is rather liberal. 
Having recently completed a substan- 
tial addition to its treatment facilities, 
the city has water to sell and believes 
it has a certain responsibility to serve 
fringe areas, inasmuch as their resi- 
dents trade in Lorain. There is, of 
course, a limit to such a policy. No 
attempt is made to serve large areas 
where the demand is bound to be light 
for several years, 
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Based on a comprehensive study of 
the fringe areas, trunk and feeder 
mains have been planned and main 
sizes established. Any extensions must 
fit into the proposed system. This re- 
quirement is of primary importance, 
in that it eliminates future duplication 
and lessens the possibility of dead-end 
mains. 

Several procedures have been used 
at Lorain to provide water mains in 
fringe areas: 


1. The county sanitary district 
method is utilized when a relatively 
large area is to be serviced. A con- 
tract is entered into between the city 
and the county, detailing the services 
to be rendered by the city and the costs 
thereof. For example, all maintenance 
expense is charged to the county at 
cost plus 15 per cent. The contract 
contains the usual provision for can- 
celation by either party upon 90 days’ 
notice. In the event of annexation of 
the district by Lorain, the mains be- 
come the property of the city. The 
district must submit plans for city ap- 
proval and must use city specifications 
for materials and construction. 

2. Mains and appurtenances may be 
installed by real estate developers. 
Again, plans must be submitted for 
city approval and its specifications 
must be used in construction, which is 
under city supervision and inspection. 
Before a connection is made to the 
city system, the developer must pre- 
sent the city with a bill of sale for the 
new mains. Thereafter the city main- 


tains them just as it does any other 
part of its system. 
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3. A third procedure, called the “in- 
cremental method,” applies to exten- 
sions of 500-1,000 ft outside the cor- 
porate limits. Usually a number of 
freeholders join in petitioning the city 
to install the mains and appurtenances. 
The city makes the plans and installs 
the mains with its own forces. The 
financing of such installations is pro- 
vided by a payment in escrow, based 
on the city’s estimate of cost prior 
to construction. In certain hardship 
cases, property owners may be per- 
mitted to sign a contract for payment 
over a 2-year period in eight install- 
ments coinciding with the quarterly 
billing for water used. Service is dis- 
continued upon delinquency of pay- 
ment. Ownership of the new mains 
rests with the city, which furnishes 
maintenance at no cost to the users. 

Another consideration, relating to 
all three procedures, involves fire hy- 
drants. In Ohio, a municipally owned 
water works may not expend funds 
for fire hydrants. There is no problem 
if the fringe area installation is made 
by a county sanitary district. Under 
the other two procedures, hydrants 
are installed only by the direction of 
the trustees of the township in ques- 
tion and at township expense. The 
city has contracts with two townships 
covering hydrant rentals or ready-to- 
serve charges, which are on an annual 
basis and amount to $15 per hydrant. 

The outside-city water rate charged 
is the city rate plus 10 per cent. The 
amount charged for new service con- 
nections and new meter settings is 
likewise the city rate plus 10 per cent. 
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Methods of Lime Softening Sludge Disposal 


F. H. Waring 


A paper presented on Sep. 23, 1954, at the Ohio Section Meeting, 


Dayton, Ohio, by F. H. Waring, Chief San. Engr., State Dept. of 


Health, Columbus, Ohio. 


F the approximately 450 munici- 

pal lime softening plants in the 
United States, Ohio has 130, serving 
about 1,750,000 people. The resulting 
problem of lime sludge disposal is be- 
coming more and more troublesome. 
In Ohio, 65 per cent (85 plants) dis- 
charge the sludge into streams, as com- 
pared with about 58 per cent in the 
country as a whole; 30 per cent (38) 
of the Ohio plants utilize lagoons or 
sludge beds, as compared with a simi- 
lar national percentage ; the remaining 
5 per cent (7) of Ohio’s plants dis- 
charge into abandoned quarries or city 
sewers, except for one plant about 
which more wiil be said later. 

The use of lagoons or sludge beds is 
mostly limited to the smaller plants 
and those not adjacent to streams. Ob- 
jections to the use of lagoons and 
sludge beds arise from the fact that, in 
many places, growing residential areas 
near the water works consider these 
devices a public nuisance; in addition, 
there is the continual labor difficulty 
and the cost of cleaning. 


Objections to Stream Disposal 


The use of streams for receiving 
sludge discharge is subject to increas- 
ing objections as people become more 
and more pollution conscious. The 
effects of lime sludge upon receiving 
streams vary considerably, depending 
on the size of the stream and the 
amount and frequency of sludge dis- 


charge. When basins are emptied of 
sludge by discharging “slugs” into 
small streams, the pH of the stream 
may be raised high enough to harm 
fish life. There is a definite increase 
in the visible white turbidity of the re- 
ceiving waters, and sludge banks are 
formed on the stream bottom in low- 
flow periods. Such effects destroy 
plankton, spoil fish habitats, and create 
unsightly conditions that at times ap- 
proach being a nuisance. 

According to a 1949 AWWA com- 
mittee report (1), about one-third of 
the 39 states with lime softening plants 
were on record as declaring sludge 
discharge into streams to be a viola- 
tion of state pollution control laws; 
four other states qualified their nega- 
tive answers to the committee survey 
by stating that each case would be 
decided upon its merits. Recently the 
Ohio Water Pollution Control Board 
has declared lime sludge resulting from 
water softening to be a pollutant and 
has requested the Div. of Sanitary En- 
gineering of the State Dept. of Health 
to recommend permit conditions for 
all municipalities discharging lime 
sludge. 

It was with this aim in mind that a 
program of visits to all of the 130 lime 
softening plants in Ohio was begun in 
the summer of 1954. As of September 
only 36 had been visited. At three 
places, definite complaints about stream 
conditions had been made; and at one 
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place, the complaint was directed 
against an unsightly accumulation of 
sludge in close proximity to a newly 
developed high-class residential area. 
Under the permit system law of Ohio, 
it will be necessary to view each plant 
and make specific recommendations on 
what should be done. 

The general practice of discharging 
lime sludge to streams deserves some 
comment. Certainly, at flood stages, 
neither basin slug discharge nor con- 
tinual drawoff from mechanically 
cleaned basins can be objected to; on 
the other hand, such discharge into 
extreme low water or into practically 
dry stream beds can easily result in 
unsightly conditions and complaints. 
Subsequent flushing of such streams 
by local freshets can also invite prop- 
erty damage claims from riparian own- 
ers downstream. Relatively small 
sludge discharges on large streams, or 
where sustained flows obtain, do not 
seem at present to be important enough 
to warrant immediate changes in the 
disposal method. There appears to be 
no valid excuse for the failure of cer- 
tain plants to maintain properly sludge 
beds already provided; this is par- 
ticularly true of many small plants. 


Alternative Disposal Methods 


Where conditions seem to require a 
disposal method other than discharge 
directly into streams, the use of beds 
or lagoons, with periodic cleaning out 
of the sludge, can serve many plants, 
even of fairly large size, if the site is 
sufficiently isolated and suitable land 
is available. This method, however, 
involves a substantial labor and cost 
burden. Very large plants—those 
serving 75,000-100,000 people or 
more—have the alternative of operat- 
ing recalcining works. Although there 
is none in Ohio at present, Miami, 
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Fla., and Marshalltown, Iowa, have 
operated such works effectively for a 
number of years. The method is prac- 
ticable, and can be profitable for large 
works. Already, Lansing, Mich., serv- 
ing a population of about 100,000, has 
nearly completed such a plant. The 
author, however, is particularly at- 
tracted toward an intermediate step— 
that of caking the lime sludge on a 
special type of vacuum filter. Subse- 
quent disposal of the lime cake can 
stop short of recalcining and can be 
accomplished by sanitary land fill, fill- 
ing low ground, or spreading upon 
farmland, all without much difficulty 
and expense. One such plant is now 
in operation in Ohio, and its experi- 
ence will be described in some detail. 

The Galion, Ohio, softening plant 
serves a population of nearly 8,000. 
Installed in 1945, the 2-mgd plant 
ordinarily treats water from an im- 
pounding reservoir. Well water from 
some of the original supply works sup- 
plements the surface water in the fall 
of the year, although the city is just 
completing a new storage reservoir 
that will more than double the supply 
of surface water and make unnecessary 
the use of the harder well water. The 
surface water averages about 350 ppm 
in total hardness, and the well water 
averages 500-550 ppm; the hardness 
range of the softened water is about 
75-80 ppm. 

Originally lime sludge was dis- 
charged into the city sewers, but the 
volume was too great for successful 
handling at the existing activated- 
sludge sewage treatment plant. As 
the headwaters of the Olentangy River 
below Galion dry up during the sum- 
mer and fall, discharge to the stream 
is not a satisfactory answer to the dis- 
posal problem. During 1954 the city 
completed and placed in operation a 
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coil spring vacuum filter * to cake the 
lime sludge. As far as is known, the 
Galion plant is the first water utility 
in the United States to employ such 
equipment for this purpose. The unit 
installed at Galion is next to the small- 
est manufactured by the company. 
The 4-ft wide drum has a face with a 
diameter of 8 ft, providing 100 sq ft of 
filtering surface. The installation was 
completed in June 1954 and has been 
operated regularly every day since 
August. The rate of lime sludge cake 
production is about 8 lb per square foot 
per hour, in terms of dry solids, oper- 
ating with a vacuum of 6~7 in. of mer- 
cury. The cake contains about 70 per 
cent moisture and is readily handled 
by mobile dumping equipment. The 
cost of the unit installed, including 
pumps, piping, and electrical equip- 
ment, was about $20,000. 

Galion’s experience indicates that, 
for similarly small installations, batch 
operation of the filter is advisable. 
Whether batch or continuous operation 
is adopted, however, it would seem al- 
most necessary to include a sludge con- 
centrator tank to afford at least 1-14- 
hr sedimentation of the sludge before 
drawing it into the filter. If a concen- 
trator were installed at Galion, it would 
be necessary to run the filter only 6 hr 
every other day instead of daily. Fur- 
thermore, a better cake would be pro- 
duced from the compacted wet sludge, 
and settling-basin capacity would not 
be taken up as at present. Return of 
the filtrate from the filter to the raw 
water assists in the softening action 
and economizes on water. The cake 
from the filter is readily dried out by 
spreading on land, and, after 1-2 weeks 
of average weather, the cake exhibits 


*Equipment manufactured by Komline- 
Sanderson Eng. Corp., Peapack, N.J., is 
used, 
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the characteristics of a firm chalk de- 
posit. Disposal by land fill methods is 
simple and easy. There is every rea- 
son to believe that small works like 
Galion can interest farmers in utilizing 
the product instead of purchasing marl 
for soil application. 

Coil spring vacuum filters are being 
used on digested sewage sludge in 
several localities. In Ohio, one has 
been operating successfully for a num- 
ber of months at Bedford; installations 
are very nearly ready for operation in 
the Beaver Creek Sewer Dist. (Mont- 
gomery County) and at Lima and Ga- 
lion ; Ashtabula, Dayton, Lorain, Mari- 
etta, and Steubenville have units on 
order. 

The application of this equipment to 
industrial-waste sludges is also in evi- 
dence. A large unit in service at the 
Cincinnati Chemical Co. acid waste 
neutralization plant has a production 
rate of 40 lb of calcium sulfate (dry- 
solids basis) per square foot per hour 
and uses a drum with an area of 200 
sqft. The sludge cake comes off the 
filter with a 62 per cent moisture con- 
tent. The Armco Steel Corp. plant 
at Middletown, Ohio, has ordered two 
large units for handling iron scale 
deposits. 
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Problems of New Water Utilities 


Joint Discussion 


A joint discussion presented on Nov. 10, 1954, at the Rocky Mountain 
Section Meeting, Colorado Springs, Colo. 


Northwest Utilities Company—S. J. Joseph 
A paper presented by S. J. Joseph, Vice-Pres. & Gen. Mgr., North- 


west Utilities Co., Denver, Colo. 


HE Northwest Utilities Co., a pri- 

vately owned and financed firm, 
was incorporated to provide water and 
sewer facilities for a newly proposed 
large-scale housing project to be known 
as the town of Thornton, Colo. As 
there were few precedents in the state 
governing such utilities, preliminary 
rates were established on estimates of 
costs of construction and operation. 
Because there was no guarantee on the 
number of homes that would be sold 
in the new community, the risk of over- 
development of the sewer and water 
facilities from a financial standpoint 
was present. To minimize the risk, 
the developer concentrated sales and 
construction in groups of 400-500 
homes. The Colorado Public Utilities 
Commission, taking cognizance of the 
fact that the utility’s growth would be 
segmental or in stages, required that 
quarterly reports be submitted setting 
forth data on water supply, pumping 
capacities of wells, monthly draw- 
downs and recoveries (when possible), 
water storage, construction of new 
plant facilities, expansion of sewage 
disposal facilities, number of homes 
served, and projected number of cus- 
tomers to be served for the next quar- 
ter. 
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The problem of water supply was 
solved by evolving a flexible system of 
wells and designing a plant for treating 
surface water to be obtained from the 
Farmer’s Highline Canal and Ditch 
Co., of which the Northwest Utilities 
Co. controls nineteen shares. The 
utility has worked very closely with 
the Ground Water Div. of the US Ge- 
ological Survey on well development. 
This agency is to be commended for 
its valuable assistance and cooperation. 
Only one well per section is drilled in 
any of the deep sandstone aquifers, in 
order to keep interference between 
wells to a minimum, Pumping tests on 
all wells are made for drawdown and 
recovery, and calculations from these 
data are used to determine the trans- 
missibility and the projected draw- 
downs of the wells at different pump- 
ing rates, based on continuous pumping 
for various periods. Hence, the life 
of the wells can be predicted. It may 
be affected by overdrilling in the im- 
mediate area, but the rate of recharge 
of these aquifers may somewhat offset 
this condition. Moreover, as the wells 
are not pumped continuously, their life 
will be extended considerably beyond 
their calculated longevity. The deep 
wells are pumped at rates varying from 
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70 to 125 gpm. Shallow gravel wells 
have very high transmissibilities and 
high rates of recharge with low draw- 
downs and very fast recoveries. One 
well has a pumping capacity in excess 
of 1,000 gpm. At present the utility 
is completing a five well battery system 
that will have a rate of 2,500 gpm. By 
the summer of 1955 an additional sup- 
ply will be available from a 1,560-gpm 
plant being built to treat surface water 
from the Farmer’s Highline Canal after 
passage through a 40-mil gal sedimen- 
tation basin. Water use in 1954 is 
shown in Table 1. 

Because all money invested in the 
sewer and water systems is private 
capital, every dollar spent, both in en- 
gineering and construction, is directed 
toward obtaining maximum efficiency at 
minimum cost. As previously stated, 
facilities are designed in increments, so 
that it is necessary to make provisions 
for economical expansion. Careful con- 
sideration is given to the planning and 
budgeting of these items, in order to 
find out at which point low incremental 
costs justify the installation of excess 
capacity. Even though present indica- 
tions are that the success of the devel- 
opment will meet expectations, con- 
servatism is still a prime factor in the 
expansion program, It is realized that 
a large plant built at one time is more 
economical than the continual expan- 
sion of smaller units; a policy of cau- 
tion has to be followed, however, be- 
cause the ultimate demand depends on 
home sales and actual growth of the 
new community. 

A private water company is limited 
in its methods of financing, as it has 
no power to tax. It has to rely upon 
funds from its stockholders, short-term 
bank or private loans, customer’s de- 
posits (a minor item), some contrib- 
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uted capital, and combined first-mort- 
gage and revenue bonds. Regarding 
the last, it should be noted that a siza- 
ble plant must be in existence to pro- 
vide sufficient actual—not anticipated— 
revenue to secure the bond investor’s 
money. This situation is further com- 
plicated by the fact that most insurance 
companies, the largest source of long- 
term capital, require a 5-year earning 
record. This stipulation eliminates the 
major prospective purchasers of such 
bonds for a new water and sewer com- 
pany, because it is without such a 
record initially. Furthermore, as the 
bonds are not tax exempt, interest 


TABLE 1 
Water Use at Thornton, Colo. 
Use per 
Month Service* 
(1954) bpd 
Apr. 253 
May 369 
Jun. 506 
Jul. 419 
Aug. 412 
Sep. 
Oct. 290 
Nov. 202 
Dec. 145 


* Estimated average number of persons per service, 
3.6; average size of lots, 7,000 sq. ft. 

t Increase in consumption was due to the fact that 
a number of homeowners started fall lawns. 


rates have to be higher than those of 
municipals to attract buyers. 

The privately owned water company 
is not subsidized by direct or general 
taxes, and its revenue must be derived 
solely from the sale of water. Conse- 
quently, its monthly bills may appear 
higher than those of many publicly 
owned utilities, When taxes and other 
indirect charges are added to the pub- 
licly owned utility’s bills, however, it 
will be found that they are comparable 
with, and sometimes even exceed, those 
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of privately owned companies. This is 
especially true when the communities 
compared are of similar size and de- 
pend upon similar sources of supply. 
Publicly owned utilities are further 
subsidized by the fact that they are 
often tax exempt, whereas privately 
owned companies are not. 

Although publicly owned utilities en- 
joy tax advantages and can generally 
establish rates and regulations without 
reference to a public utilities commis- 
sion, the privately owned company is 
favored by a number of other aspects. 
Perhaps the greatest is the freedom of 
operation management enjoys. All de- 
cisions are made by management, which 
is accountable to a board of directors 
rather than to a political body. In re- 
gard to financing, bond elections are 
not required, so that a minimum of 
time is lost. Although higher rates of 
interest may be paid, they are more 
than offset by efficiency of operation. 
Red tape is reduced. Plant designs 
are strictly utilitarian and are as auto- 
matic as they can be made within eco- 
nomic limits, permitting operation with 
a minimum of personnel and a maxi- 
mum of efficiency. A privately owned 
company cannot carry any dead weight. 
Hiring and firing do not involve 
politics. 

Supplies and materials for private 
utilities are purchased by an individual 
rather than by a board. Some com- 
munities and states give local busi- 
ness a 5 per cent preference over out- 
side vendors. Private utilities, which 
can purchase anywhere at the greatest 
savings, invariably seek cost advan- 
tages. Standardization of equipment, 
such as water meters, pumps, and 
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the like, can be maintained, reducing 
inventory investment in maintenance 
supplies and providing the benefits of 
interchangeability of parts. At times 
it may be found that a standardized 
item may cost a little more than a 
comparable nonstandard one, but the 
ultimate cost is less when maintenance 
and repair are considered, because the 
personnel are familiar with the stand- 
ardized item and time is saved. More- 
over, the purchasing board of a pub- 
licly owned utility has to accept the 
lowest bid as long as the specifications 
are met, although the result may be 
greater operating costs. 

With regard to efficiency, the North- 
west Utilities Co. has the added advan- 
tage of operating in an area of con- 
trolled growth. Development is con- 
centrated, so that maximum use can 
be made of the distribution lines. 
There are no gaps dve to empty lots. 
This means a lower cost per house 
served, both in initial investment and 
in operation. 

A privately owned utility company 
has to be very adroit in its public rela- 
tions, as it is considered an outsider in 
comparison to a publicly owned com- 
pany. Many homeowners fail to un- 
derstand that they gain no real equity 
in a publicly owned water utility; 
should they sell their property, they do 
not realize their share of the equity. 
Hence, if a privately owned company 
can make its allowable profit and still 
furnish water service tc the consumer 
at a cost equal to or less than the pub- 
licly owned utility, benefits are re- 
ceived not only by the user but also 
by the investor and the country at 
large, through taxation. 


VA | 
rt- 
ing 
za- 
ro- 
r’s 
m- 
nce 
ing 
the 
ich 
a | 
the | 
est 
hat 
of 
ny 
ral 
ed | 
ar 
‘ly | 
er 
b- | 
it 
ile 


88 JACK H. MAGUIRE 


———South Adams County District— Jack H. Maguire 


Jour. AWWA 


A paper presented by Jack H. Maguire, Supt. & Engr., South Adams 
County Water & Sanitation Dist., Derby, Colo. 


The South Adams County Water 
and Sanitation Dist., located northeast 
of Denver, Colo., serves the three com- 
munities of Derby, Dupont, and Adams 
City. In 1948 the Colorado Health 
Dept. called upon the several large 
packing plants at the edge of Denver 
to stop their sewage wastes from caus- 
ing pollution of the Platte River. After 
engineering surveys and reports had 
been made for the packing plants, a 
Derby businessmen’s group organized 
a committee to conduct further studies 
on the sewage problem. As the issue 
at hand concerned all of the people in 
the area, the businessmen’s group with- 
drew in favor of a citizens’ committee 
through whose efforts a public election 
was held to decide whether a sanita- 
tion district should be formed and, if 
so, who should be elected to the board 
of directors. The vote was favorable, 
and, on Sep. 20, 1951, orders and de- 
crees establishing a 12-sq mile district 
were filed with the county clerk. Five 
men were elected to serve as board 
members, from whom a president, 
treasurer, and secretary were chosen. 

The board concentrated its efforts 
on the sewage problem existing in the 
area. Legal procedure calls for the 
board to submit a budget to the county 
commissioners by October of each 
year, and, upon their approval, the 
necessary tax is assessed for the follow- 
ing year. All expected costs are con- 
sidered in making up the yearly bud- 
get, from which the sanitation tax is 
determined. The board was faced with 
the necessity of keeping the tax as low 
as possible, in order to get support for 
the sewage program from the working 


people in the district. As soon as the 
district was formed, several industrial 
plants and individuals asked to have 
their land excluded from the district 
because of the expected increase in 
taxes. Permission was granted upon 
public notice and the payment of a 
$50 charge. Other individuals re- 
quested inclusion in the district (any 
landowner having more than 20 acres 
was automatically excluded), and the 
policy adopted was to accept such peti- 
tions at no charge. This policy ac- 
tually brought more people into the 
district to vote on the matter of a bond 
issue for the installation of a sewage 
disposal system. 

Several public mass meetings were 
conducted, and an election was held in 
September 1952, in which the sewage 
issue was narrowly defeated. The 
public appeared more interested in a 
water system than in the sewage prob- 
lem that originally led to the forma- 
tion of the district. Another public 
election was held, offering a water 
system or a sewage system or both for 
the people to vote on. The water proj- 
ect was approved, while the sewage 
issue was again defeated. 

The planning of a water system for 
this spread-out area began with the 
selection of sites at which deep wells 
were to be sunk, Six wells were 
planned, three to a depth of 800 ft 
and three 1,600 ft. Three sites were 
purchased approximately a mile apart, 
and four wells were completed, only 
one of them being drilled 1,600 ft 
deep. A 300,000-gal reinforced con- 
crete reservoir, covered and partially 
underground, was built for each well. 
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Treatment of the water was planned 
to meet all requirements of the Colo- 
rado Health Dept. A system consist- 
ing of approximately 58 miles of water 
mains was ably designed by the engi- 
neers. Data on water production and 
use are given in Tables 2 and 3. 

It is impossible in this brief paper 
to describe adequately all the detailed 
problems faced by the board in choos- 
ing well sites, pumps, controls, reser- 
voirs, mains, valves, fire hydrants, and 
so forth—all to be completely installed 
for $1,500,000, the amount of the bond 


the property owner low enough to 
bring in a large number of water cus- 
tomers. The amount decided on was 
slightly greater than the cost of ma- 
terials and labor needed for each in- 
stallation. A definite number of taps 
was needed by a certain date to meet 
financing arrangements, and when the 
number did not come up to expecta- 
tions, the tapping fee was raised. The 
board had the foresight to maintain 
control of all tapping of the mains, and 
it is now the practice for taps to be 
made only by a contractor with a spe- 


TABLE 2 

Residential and Industrial Water Use 

Residential* Combined Residential and Industrial 
Month 
(1954) Avg Use Avg Cost to Total Water Avg Cost to 

per Service Customer Consumption No. of Services Customer 
gpd $ gal 

Jan. 422 4.14 3,000,000+ 426 5.75 
Feb. 443 3.88 3,593,060 473 5.85 
Jul. 935 §.31 8,424,000 784 6.11 
Aug. 910 4.87 8,860,000 872 6.21 
Nov. 570 3.83 7,791,000 1,150 4.57 


* Estimated average number of persons per service, 4.5; minimum size of lots, 6,000 sq ft. 


Estimated. 


issue voted by the people to be served. 
Every item mentioned had to be put 
out for bids, and the sifting of bids 
was no small matter. 

Before the water system was com- 
pleted, the problems of water rates, 
tapping fees, and extension of mains 
arose. Through the combined efforts 
of the engineers and the auditor, a 
schedule of rates was prepared. The 
rates, which had to be rather high be- 
cause part of the bond retirement and 
interest charges was to be met from 
the sale of water, were based on an 
estimated initial number of customers. 
The tapping fee was calculated in a 
different manner, to keep the cost to 


cific contract for meter installations 
in the district. All water sold is 
metered, and all meters are installed 
in pits just outside each customer’s 
property line. The district purchases 
all the materials used, permitting 
standardization throughout the system. 

Extension of water mains within the 
district, as well as expansion of the 
district boundaries, has caused the 
board additional problems. The su- 
perintendent determines the feasibility 
of main extensions, subject to board 
approval, As the district is new, there 
are no surplus funds available to add 
mains to the system whenever prospec- 
tive customers request them. Conse- 
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quently, the board decided that, after 
a certain date, new customers, pri- 
marily new subdividers, would be re- 
quired to pay $2.50 (instead of $1.50 
if a sanitation tax had been paid be- 
fore that date) per lineal foot plus 
one-half the potential tapping fees on a 
new main in advance of installation. 
This policy was adopted to protect 
existing property owners, who voted 
the water system in originally and have 
paid for the mains in their streets 
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TABLE 3 
Water Production 
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installation. With only one exception, 
all new extensions have been made 
through the district office and are 
standardized with the original system. 

The district is responsible to the 
people residing in it, and it is up to 
the board of directors to satisfy the 
needs of some and protect the interests 
of all. As the district is in no single 
incorporated town, the board is not 
subject to political direction or local 
regulations. Its aim is solely to es- 


Month Fri Wells to Maine 
Feb. 4,758,000 4,715,000 
Mar. 5,434,200 5,310,000 
Apr 6,821,200 6,406,000 
May 7,903,900 7,236,000 
Jun. 9,856,500 7,842,000 
Jul. 10,802,500 8,821,000 
Aug. 11,431,500 10,748,000 
Sep. 10,974,000 | 10,151,000 
Oct. 10,034,400 9,305,000 
8,888,400 8,023,000 


473 5.05 5.85 
509 4.73 6.02 
561 4.00 6.42 
614 3.43 6.95 
675 3.59t 6.41§ 
784 3A1 6.11 
872 2.77 6.21 
978 2.23 5.54 

1,057 3.39 4.88 
1,150 3.30 4.57 


+ Residential and industrial. 
Estimated. 
Water rates reduced as of Jun. 1. 


through taxation. It was felt that 
newcomers moving into areas where 
no lines had been laid should pay cash 
for the new mains needed, as they had 
paid no taxes to help finance the sys- 
tem at the beginning. The charge per 
foot is actually too low, but the district 
is not a profit-making organization and 
the program was adopted mainly to 
promote the growth of the community 
and the water system. The board pur- 
chases all the materials needed for ex- 
tending the mains and controls their 


* Water used for sprinkling 4 acres of grass at reservoir sites not metered; fire hydrant use not metered. 


tablish and operate an efficient water 
system for the taxpayers. The more 
the area develops and the more ef- 
ficiently the district operates, the 
sooner it can reduce taxes. Actually, 
water rates were reduced after the first 
7 months of operation, and no restric- 
tions on use have had to be imposed. 
The board of directors should be highly 
commended for the results achieved 
through its decisions and operating 
policies, 


Engineering Assistance Available to 
Utility Management 


John C. Luthin 


A paper presented on Apr. 9, 1954, at the California Section Regional 
Meeting, Monterey, Calif., by John C. Luthin, Cons. Engr., Santa 


Cruz, Calif. 


HIS paper reviews some of the 

many phases of water utility man- 
agement where engineering assistance 
can be used to advantage. The full re- 
sponsibility for continuous, orderly, 
and efficient operation lies with man- 
agement, which, in turn, must depend 
largely on studies and analyses by en- 
gineers and accountants to guide its 
judgment. Through coordinated ef- 
forts, a program can be developed from 
past experience and predicated on the 
best possible forecasts of future re- 
quirements. 

The maintenance of good records is, 
in itself, the best aid to management 
in formulating its plans and support- 
ing its program. Regardless of the 
competence of staff members or con- 
sultants, the results of their studies 
will be only as good as the basic re- 
corded data that they use. Moreover, 
the continuous compilation of statistical 
and financial records by clerical help 
is more economical than the employ- 
ment of technicians in an attempt to 
reconstruct and estimate the data for 
the solution of any specific problem at 
hand. The time expended by—and, 
hence, the cost of—specialists or con- 
sultants is inversely proportional to 
the amount of data available to them. 

The more obvious functions of en- 
gineering are those connected with 
planning improvements, certain mainte- 
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nance and repair problems, cost esti- 
mating, design of plant facilities, prep- 
aration of specifications and contract 
documents, supervision of construc- 
tion, and direction of physical opera- 
tions. In addition, the engineer plays 
an important part in the correlation of 
cost records with construction work, 
proper maintenance of plant invest- 
ment accounts, appraisals of property, 
cost analyses, design of rate structures, 
studies of depreciation rates and re- 
serve requirements, forecasting of reve- 
nue and expense data, and analysis of 
the financial results of operation. 

Water utilities as business enter- 
prises are characterized by high capi- 
tal investment per customer and per 
dollar of revenue derived. Also, the 
normal water utility is an ever expand- 
ing business. In fact, many California 
communities are growing so rapidly 
that the public utilities serving them 
are primarily in the construction busi- 
ness. The very nature of these opera- 
tions places the engineer at the top of 
the list of staff advisers in formulating 
plans. 

Coordination of management, engi- 
neering, and accounting is necessary 
for effective management. Because the 
operation of the utility is essentially 
an engineering job, the costs are, in a 
sense, created by engineering. After 
the work has been planned, the ac- 
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counting system for operation and con- 
struction costs should logically follow 
the pattern of the estimates or budget. 
Through proper cost and general ac- 
counting, the engineer is furnished data 
on the accuracy of past estimates and 
is provided with basic information for 
future use. The accountant and engi- 
neer must also work closely together 
cn proper allocation of costs, prepara- 
tion of schedules of overhead distribu- 
tion to construction, and accounting for 
depreciation, replacements, and aban- 
donments. The system of record keep- 
ing should be such that there is no 
duplication of records or effort by the 
engineering and accounting divisions. 


Engineering Data Required 

The first requisite for orderly opera- 
tion is the establishment of a plan. 
The extent of master planning will 
differ between utilities, but, in gen- 
eral, it may be said that a long-range 
plan looking 10 years into the future 
should be developed for source of sup- 
ply, water treatment, transmission 
lines, storage, and major distribution 
facilities. Detailed plans for these and 
the smaller routine improvements 
should be prepared several years in 
advance. 

Planning for the present and future 
can be only as effective as the accuracy 
and completeness of the basic data 
available. The following list gives ex- 
amples of the types of records useful 
for planning (reference may also be 
made to an AWWA recommended 
practice (1) on the subject) : 

1. A continuous record of the num- 
ber of customers served 

2. Water consumption by monthis, 
from customer meter records 

3. Records of the capacity of wells, 
streams, and treatment and pumping 
plants 
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4. Records of actual output of wells, 
streams, treatment plants, and pumps 

5. Records showing the time of 
operation of intermittently operated 
facilities 

6. Records of flow requirements for 
maximum month, day, and hour 

7. A map of the distribution system 
on which leaks and repairs are plotted 

8. Pressure charts for strategic 
points, including all pertinent data re- 
lating to such items as draft and opera- 
tion of pumps at the time the charts 
were made 

9. A map of the distribution system 
showing proposed long-range enlarge- 
ment and expansion plans. 

From such data the engineer may 
determine future annual and maximum 
short-period water demands, size and 
capacity of current and future plant 
facilities, weak points in the distribu- 
tion system, adequacy of local storage 
and pumping facilities, and other 
operating and construction design fac- 
tors. In communities where the pres- 
ent water supply is limited, special 
records should also be kept to estab- 
lish the time when supplemental sup- 
plies will be needed. Such records 
would include not only studies of pres- 
ent supplies but also data on stream 
flow, water quality, ground water 
levels, and recharge rates of potential 
supplies. 

An actual example will illustrate the 
need for continuous study of the physi- 
cal results of operation. A small utility 
which obtains its water supply from 
two small streams located within its 
service area suddenly found that the 
supplies were inadequate to meet the 
needs of current expansion. The only 
definitely adequate supply is a river 
many miles away, and the cost of de- 
veloping it is prohibitive. A hurried 
program of drilling test wells has 
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proved fruitless. There is also the 
possibility of using water stored in 
sand dunes nearby, but several years 
of experience in pumping from this 
source would be required to determine 
the adequacy of the supply, and time 


TABLE 1 
Computation of Rate of Return 


Step 1. Computation of Net Revenue 


Operating revenues 
Less : 
Operating expenses 
Maintenance expenses 
Commercial expenses 
General expenses 
Depreciation expense 
Taxes 
Uncollectibles 


Total deductions 
Net revenue 


Step 2. Computation of Rate Base 


Fixed capital (original cost) 
Construction work in progress 
Materials and supplies 
Working capital 


Subtotal 
Less: 
Donations in aid of construction 
Customer advances for construction 
Reserve for depreciation 


Total deductions 
Depreciated rate base 


Step 3. Rate of Return 
net revenue 
Rate of return = —————— 
depreciated rate base 


is pressing. The only remaining pos- 
sibility is to utilize another small 
stream of unknown flow characteris- 
tics. Treatment, storage, and pumping 
facilities must be designed immediately 
in order for the supply to be available 
in the near future. The utility’s esti- 
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mate of maximum requirements is a 
considerably greater figure than can 
be substantiated by the only present 
source of information, customer meter 
readings. As about one-third of the 
customers are not metered, even these 
records are inadequate. Consequently, 
the utility will be compelled to spend 
a great deal of money to install facili- 
ties, some of which may be inappro- 
priately designed or of only temporary 
value, in order to gain time to study 
its problems more closely. 


Finance—Privately Owned Utilities 


The criterion of proper management 
of a privately owned utility is its ability 
to render good service efficiently and 
to return to the owner a reasonable 
net earning on his capital investment. 
As capital additions must be made from 
the sale of stock or bonds, borrowed 
money, or the reinvestment of net 
earnings, it is of the utmost impor- 
tance that the utility be in a sound 
financial position at all times in order 
to attract new capital when needed. 

Aside from the usual accounting 
formulas applied to certain balance 
sheet figures, the generally accepted 
test of utility earning capacity is the 
analysis made when an increase in 
rates is applied for. The California 
Public Utilities Commission bases its 
decision almost entirely on the com- 
puted rate of return on a depreciated 
rate base. A simplified outline of the 
arithmetical computation is shown in 
Table 1. If the commission classifica- 
tion of accounts is followed and the ac- 
counting procedure is consistent from 
year to year, the analysis of the results 
of operation is comparatively simple. 
Even though utilities may endeavor to 
follow standardized accounting pro- 
cedures, no two will adopt the same 
practices in recording accounting data. 
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The keeping of accounting records is 
the responsibility of the accountant, but 
engineering judgment enters into many 
of the accounting practices relating to 
capital and retirement entries. Also, 
the distribution of overhead and cer- 
tain clearing accounts, as well as the 
determination of depreciation expense, 
is generally an engineering function. 
One of the most common errors in 
accounting is to charge capital costs 
to operating expenses. Sometimes 
this is the result of an error of judg- 
ment, but often it is done to increase 
expenses in order to reduce income 
taxes or to improve the utility’s posi- 
tion in anticipation of filing an applica- 
tion for increased rates. The effect of 
charging capital items to operating ex- 
penses is to lose legitimate increases to 
capital. Such items appear only once 


when charged as an operating expense, 
but, when properly charged to capital, 
they remain in the rate base for future 
showings before the regulatory body. 


This type of error often involves fur- 
ther errors in retirement accounting, 
particularly with regard to replace- 
ment of customer services. If the cor- 
rect procedure is followed, the cost of 
the new service will be added to capi- 
tal, and both the capital account and 
the depreciation reserve will be reduced 
by the amount of the original cost of 
the retired service. Failure to follow 
this practice causes a capital account 
to become cluttered with nonexistent 
items and distorts the relationship be- 
tween capital investment and accrued 
depreciation. 

In addition to the general-ledger 
capital accounts, the amounts in capi- 
tal should be broken down to identify 
the specific facilities included. Such 
a procedure, which is an aid to proper 
capital accounting and furnishes valu- 
able records, requires that all construc- 
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tion work, except the installation of 
services anu meters, be charged to 
work order numbers. Each job must 
be assigned a work order number, 
which then becomes a subsidiary ac- 
count under the balance sheet account 
for construction work in progress. 
Upon completion of the job, its total 
cost can be transferred to the proper 
capital account as a single item. A 
property ledger further clarifies the 
capital structure by housing separate 
records of all items. A separate sheet, 
with a full description of the item, as 
well as the additions and retirements, 
is used for each land parcel, structure, 
well, pump, building, and piece of treat- 
ment or general equipment. Records 
of mains, services, hydrants, and me- 
ters are generally grouped by sizes 
and types of items, with a running 
record for each category. For ex- 
ample, a sheet on 4-in cast-iron mains 
would show the additions, retirements, 
and balances of footage and dollar 
amounts. The total balance in the 
property ledger must, of course, co- 
incide with the capital balance in the 
general ledger by accounts and in total. 
If there is any doubt of the accuracy 
of the amounts on the books at the time 
the property ledger is to be started, 
an appraisal of the properties should 
be made and, with the approval of the 
public utilities commission, should be 
inserted as the beginning capital entry 
in the general ledger and the property 
ledger. 

Most utilities devote too little care 
to the matter of depreciation account- 
ing. Setting excessive depreciation 
rates has some apparent advantages in 
tax savings and profit concealment but 
has the serious disadvantage of rapidly 
increasing the depreciation reserve, 
with a resultant reduction in the rate 
base. The effect of overdepreciating 
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is accentuated in the conversion to the 
straight-line remaining-life method of 
computing depreciation currently pre- 
scribed by the California Public Utili- 
ties Commission. When long remain- 
ing lives are applied to overdepreciated 
capital, the depreciation rates are very 
materially reduced, and it takes many 
years to bring the relationship of de- 
preciation expense, depreciation re- 
serve, and rate base into proper bal- 
ance, 

Frequent changes in policy and prac- 
tice with regard to charging expenses 
cause the results of operation to fluc- 
tuate and make it difficult to ascertain 


to prepare such an analysis, it is 
necessary to compile data on water use 
as shown in Table 2. Any number of 
rate schedules can be applied to these 
data in determining the most satis- 
factory way of producing the desired 
revenue. Rates must be designed not 
only to yield adequate income but also 
to distribute the charges for service 
equitably. Rates should be designed 
to prevent loss of customers or re- 
straint of consumption because of an 
undue burden placed on any class. 
When a utility is seeking to borrow 
money, the lending agency requires 
complete reports on the financial con- 


TABLE 2 
_Water Use Data 
1 2 3 4 5 
No. of Bills Consumption for Accumulated 
Consumption Rendered for Accumulated Bills in Col. 2 Total of 
cu ft Consumption Total of Col, 2 (Col. 1 & Col. 2) Col, 4 
in Col, 1 cust cu ft 
0 100 100 0 0 
100 300 400 30,000 30,000 
200 400 800 80,000 110,000 
300 600 1,400 180,000 290,000 
etc. 


any trends. As the public utilities 
commission sets rates for the future, 
it is especially desirable that there be 
a definite pattern in the financial re- 
sults of operation, to point toward defi- 
nite conclusions. One of the most im- 
portant showings made in current rate 
proceedings is that of the trend of the 
rate of return. 

Presentations before the California 
regulatory body must include accurate 
estimates of the revenue that would 
have been derived had the proposed 
rates been in effect during the preced- 
ing year, as well as a comparison of 
revenue under present and proposed 
rates for the following year. In order 


dition. In addition to the usual ac- 
counting data, it is advantageous to 
submit an engineering analysis. Such 
reports include a description of the 
water system and its operations, as 
well as descriptions or charts showing 
trends of expansion and related data, 
improvements made in the past, and 
the program of improvements and ad- 
ditions for the future. An analysis of 
the financial results of operation, show- 
ing the earned rate of return, is of 
prime importance as an indication to 
the lending agency that the utility can 
properly service the proposed loan. 
If proper analyses of the foregoing 
operating criteria are to be made, it 
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is essential that satisfactory records be 
available to support the results. The 
records must be complete and con- 
sistent and must follow prescribed pro- 
cedures. Statistical data on the num- 
ber of customers and on consumption 
must be accurately kept. The method 
of handling clearing accounts and pro- 
rating charges must be consistent. 
The policy used for charging overhead 
to capital should be standardized. 


Finance—Publicly Owned Utilities 


In publicly owned utilities, the need 
for close coordination of engineering 
assistance and management in financial 
matters is as great as in privately 
owned systems. There is, however, 
considerable difference in the analysis 
of operations. The analysis of finan- 
cial results of operation and the budget 
for publicly owned utilities will gen- 
erally follow the pattern outlined in 
Table 3. The net income remaining 
after deducting the expenditures from 
the total income is available for future 
use. A continued surplus of income 
over expenditures indicates the de- 
sirability of reducing rates and, con- 
versely, a repeated deficit shows the 
need for an increase in rates. 

Municipal utilities often have the 
problem of attempting to make their 
budgets and accounting conform to the 
type of records used for other city de- 
partments. The method of budgeting 
and recording costs is generally not 
tailored for utility operation, and no 
standardized procedure is followed. 
Textbooks, the “Municipal Manage- 
ment Series” published by the Inter- 
national City Managers’ Assn., and 
other manuals on the subject all ad- 
vocate budgeting and account classi- 
fications designed to correlate physi- 
cal and financial operations for the 
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purpose of analysis and comparison. 
There is also universal recognition of 
the desirability of cost accounting. 
An excellent guide to the proper pro- 
cedure and practices is the AWWA 
Manual of Water Works Accounting 
(2). 

According to the best recommended 
procedure, a proposed construction 


TABLE 3 
Income and Expenditure 


Income 


Revenue from water sales 

Revenue from taxes or assessments 

Donations in aid of construction 
(charges for service installations, 
hydrants, and main extensions) 


Total income 


Expenditures and Charges 


Operating expenses 

Maintenance expenses 

Commercial expenses 

General expenses 

Depreciation expense 

Normal capital additions 

Payments to public agencies in lieu 
of taxes 

Bond issue interest and redemption 
charges 

Transfers to construction funds 


Total expenditures and charges 
Net income 


program should be shown in the bud- 
get in substantially the same form that 
the engineer uses in preparing the 
summary of estimated costs. Later, 
as each job is undertaken, it is as- 
signed a work order number and, by 
means of cost-accounting methods 
previously described, the actual costs 
for each project are properly recorded. 
With this type of information, man- 
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agement may control its expenditures 
and hold to its budget, and the engi- 
neer will be provided with data that 
will aid him in future estimates. Al- 
though this general procedure is ad- 
vocated by authorities on municipal 
finance, very few cities have adopted it. 

Many municipalities, especially the 
smaller ones, keep all accounting rec- 
ords on a cash basis. The city clerk 
or accountant develops classifications 
of accounts designed primarily to make 
it easy to assign charges, as payments 
for salaries, wages, materials, and serv- 
ices are made. For proper cost ac- 
counting, it is necessary to charge cer- 
tain items to stock on hand and other 
clearing accounts, for eventual dis- 
tribution to the proper account or job 
at the time of usage. This necessi- 
tates having the accounting done on 
an accrual basis. Because combina- 


tion accrual and cash accounting can- 
not be easily reconciled, the tendency 
is for the city to use cash accounting 


throughout. Independent cost ac- 
counting in the departments is gen- 
erally unsatisfactory ; it is meaningless 
unless it is an integral part of the gen- 
eral accounting. 

One of the most difficult jobs in the 
management of publicly owned utili- 
ties is convincing the governing body 
of the need for capital items in the 
budget. The presentation of the bud- 
get must be fully supported ‘with sta- 
tistics and often with data showing 
the necessity for construction work, 
the reasons it cannot be deferred, and 
the proposed means of financing it. 
Here again the need for long-range 
programs and detailed planning for 
immediate improvements manifests it- 
self. A carefully prepared plan, re- 
vised each year, must continually be 
brought to the attention of the govern- 


ENGINEERING 


ASSISTANCE 97 


ing body and the public, not only to 
point toward future major projects 
but also to demonstrate that any cur- 
tailment or postponement of capital ex- 
penditures may lead to a slowing up 
of the entire program and to deficien- 
cies in service. 

The plan for improvements should 
be developed in three steps: first, the 
requirements of the physical facilities 
must be studied; second, the order of 
necessity must be determined; and 
third, the financial requirements must 
be scheduled to maintain a uniform 
total annual cost. When major proj- 
ects have to be financed through bond 
issues or from reserves, the servicing 
of the bonds or the reserve require- 
ments become the budget items in place 
of the direct expenses. If the total 
annual cost is relatively constant from 
year to year, the budget will be better 
received than if it shows wide vari- 
ations and fluctuations. 

In general, the complete accounting 
and statistical records previously de- 
scribed in the section on privately 
owned utilities are equally important 
to the publicly owned utility. The 
need for accurate capital accounting 
is not as apparent; nevertheless, there 
should be proper accounting of capi- 
tal additions and retirements, and a 
property ledger should be maintained. 
Although the total fixed capital of the 
publicly owned utility does not appear 
in most operating reports or in the 
budget, it is still the principal item on 
the balance sheet. Proper accounting 
of capital, capital donations, deprecia- 
tion reserve, and surplus assists ma- 
terially in showing the community’s 
equity in the plant. A property ledger 
is also of value in connection with in- 
surance appraisals. 
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The use of combined accounting and 
engineering records and assistance is 
likewise important in connection with 
bond issues. The salability of the 
bonds and the rate of interest to be 
paid are related to the impression 
created by the management of the 
utility. The bond houses desiring to 
bid on an issue must be provided with 
a prospectus or report designed to sub- 
stantiate the security behind the issue. 
The prospectus must include such 
items as the earning capacity of the 
utility, proof of the need for the im- 
provements to be financed, a sound 
program for meeting future financial 
obligations, evidence of soundness of 
operating practices, information on the 
general economy of the community, 
and whatever other supporting data 
may be indicated. A history of sound 
engineering and management, evidence 
of adequacy of recorded physical and 
financial operating data, and a good 


prospectus will enable a utility to ob- 
tain bond money at relatively low rates 
of interest and on the most favorable 


terms, 


Summary 

The assistance of engineering to 
management goes beyond the routine 
procedure of preparing plans and 
specifications for currently required 
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facilities. It begins with the promul- 
gation of long-range and overall plan- 
ning and continues with the subsequent 
programming of construction details 
and financing. In order that manage- 
ment may have the means of reviewing 
the results of operation, the accounting 
records and methods must be corre- 
lated with the engineering estimates. 

The first step toward continued 
good management is to install an ade- 
quate system for keeping records. 
Gathering together existing data will 
serve as a good beginning. Then, if 
the records are carried forward, the 
required material will be available for 
use by the staff or consultants in mak- 
ing studies and reports for all pur- 
poses. 

To be most effective, management 
must take full advantage of the assist- 
ance available from specialists. The 
nature of the water utility business 
places engineering assistance at the top 
of the list of these specialists. 
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The Consulting Engineer's Contribution to 
Water Works Design and Evaluation 


John A. Carollo 


A paper presented on Oct. 19, 1954, at the Southwest Section Meeting, 
El Paso, Tex., by John A. Carollo, Cons. Engr., Headman, Ferguson 


& Carollo, Phoenix, Ariz. 


HE consulting engineer, through 

his training and experience, is able 
to assist the owners (public or private ) 
of water works by estimating the cost 
of new facilities, estimating the revenue 
and expenses of new or improved wa- 
ter works, appraising the present worth 
of existing facilities, making studies of 
distribution and pumping systems and 
water supply sources, preparing plans 
and specifications for new facilities, and 
supervising their construction, Water 
works management personnel also as- 
sist the owners by operating and main- 
taining the physical plant, reading me- 
ters, billing customers, and selling and 
furnishing service to old and new cus- 
tomers. Consulting engineers and man- 
agement work for the same people, the 
owners of the water works. 

It is obvious that comparatively few 
consulting engineers have had training 
and experience in the water works 
field. Many consulting engineers who 
are experts in railroad, highway, struc- 
tural, power plant, and airfield design 
have never seriously thought about wa- 
ter works problems. It is not quite 
so obvious, however, even to water 
works men, that, even among the rela- 
tively few consulting engineers in this 
field, there are large differences in 
training and experience. Some con- 
sulting engineers practice on the fringe 
of the industry, taking only occasional 
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water works jobs. Some have recently 
entered the field, fortuitously, by being 
city engineer or manager when a water 
works improvement became necessary 
in their community. And even among 
those consulting engineers who by edu- 
cation, training, and successful experi- 
ence are qualified to assist water works 
owners with their problems, variations 
in specialties occur. 

The consulting engineer may be 
called upon by the utility owner to 
make an investigation and report on 
the advisability of acquiring an exist- 
ing water works or on the installation 
of a new plant. In such instances, the 
consulting engineer’s contribution is 
paramount. The success or failure of 
the venture depends directly on his 
experience and ability. He estimates 
the condition and value of the existing 
water works; he finds additional water 
supplies; he estimates the growth of 
the community ; he determines the rate 
structure ; and he decides on operating 
personnel and procedures. The financ- 
ing of the project depends on his re- 
port. 
The owner of a water works may be 
warned by management that relatively 
large or complicated improvements or 
additions to existing facilities will be 
needed in the near future. Manage- 
ment may or may not have ideas about 
what is needed or how much it will 
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cost. A competent outside opinion 
may be desired by the owner, the man- 
agement, or the financing agency. The 
consulting engineer can supply this 
opinion after adequate study. 

There are many minor improve- 
ments and enlargements on which 
management needs no assistance from 
a consultant. The word “minor,” how- 
ever, is a relative term. A _ project 
that would be “minor” for a large city 
might be a “once in a generation” job 
for a small one. The author believes 
that consultants should be employed on 
those projects which are not repeased 
every year or which cannot be carried 
out by the minimum permanent engi- 
neering staff. This makes good eco- 
nomic sense in two ways. A staff that 
is built up for a project in a water de- 
partment is not usually dismissed when 
the project is completed. Thus, the 
department is saddled with unneces- 
sary salary expenses, sometimes for 
years afterward. Also, and more im- 
portant, engineers in a competent con- 
sultant’s office are better qualified than 
those who are working together for 
the first time. 

It may be concluded that, for a small 
water utility, a consulting engineer 
should do practically all of the engi- 
neering work. At the other extreme, 
the situation is different. The largest 
water works in the country employ 
consulting engineers for special jobs, 
as New York City did for the Dela- 
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ware River diversion project, or Chi- 
cago for the design of its water treat- 
ment plant. The Pacific Gas and 
Electric Co., with a permanent engi- 
neering staff of about 400 for its vast 
system, employs consultants on any 
unusual job or even on ordinary jobs 
in order to avoid large fluctuations in 
personnel. 

In the large group of medium-size 
water works, such as those of Salt 
Lake City, El Paso, Albuquerque, 
Phoenix, Tucson, and San Diego, 
engineering staffs do an enormous 
amount of work over the years, but 
consultants are hired for reports on, 
and design and construction supervi- 
sion of, pumping plants, treatment 
works, and large pipelines. These 
utilities also employ consulting engi- 
neers for rate studies and preparation 
for rate hearings before commissions. 

As a consulting engineer works on 
many water utility projects in various 
sections of the country, his experience 
broadens. He learns by talking to and 
working for water works superintend- 
ents, managers, engineers, and opera- 
tors. He learns from chemical and 
equipment salesmen and engineers. 
He learns something from the mis- 
takes made by others, but more from 
mistakes made by himself. He either 
learns quickly, or he is out of work. 
If he learns, he can be very useful to 
the busy owner or manager of a water 
utility. 


Feasibility of Biological Warfare Against 
Public Water Supplies 


Bernard B. Berger and Albert H. Stevenson 


A paper presented on Oct. 29, 1954, at the Chesapeake Section Meet- 
ing, Baltimore, by Bernard B. Berger, Sr. San. Engr., Div. of San. 
Eng. Services, US Public Health Service, Washington, D.C., and Al- 
bert H. Stevenson, Director, Sanitation Div., Health Office, Federal 
Civil Defense Administration, Battle Creek, Mich. 


IOLOGICAL warfare (BW) 
against human beings has been 
defined as the deliberate use of disease- 
producing microorganisms, their tox- 
ins, or the poisons produced by higher 
animals or plants to cause illness, death, 
or panic in a target population. Micro- 
organisms that might be used as BW 
agents may include pathogenic bacte- 


ria, fungi, rickettsiae, viruses, and pro- 


tozoa. An enemy would probably try 
to disseminate BW materials in air, 
water, food, or drink. He might con- 
ceivably consider other routes that 
would permit the BW agent to reach 
the oral or respiratory tracts, or to 
penetrate the skin. The purpose of 
this presentation is to discuss whether 
drinking-water systems may be vul- 
nerable to biological warfare and to 
evaluate measures that may prevent or 
control this type of attack. 


Water as Vehicle for BW Agents 


Enemy interest in the deliberate con- 
tamination of drinking-water supplies 
presumably would be related to the 
ability to produce disease in a large 
proportion of individuals in a war- 
important population. For the pur- 
pose of this paper, it is assumed that 
the enemy would place enough BW 
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agent in the watcr to produce disease 
in, say, 50 per cent of the individuals 
who consumed the water. Owing to 
differences in personal drinking habits, 
it is assumed further that this might 
result in a casualty rate of about 20 
per cent. The feasibility of this method 
of attack would depend on a solution of 
the logistical problems involved and the 
ability to overcome the barriers that 
have been developed to prevent or con- 
trol naturally occurring waterborne dis- 
ease. In this connection, the following 
questions are of overwhelming impor- 
tance to public health agencies : 

1. If pathogens that are normally 
waterborne are used, would epidemi- 
ologists recognize the artificial origin 
of the attack? 

2. If BW agents that are not nor- 
mally considered to be waterborne are 
used, would epidemiologists implicate 
the drinking water as the method of 
disease transmission ? 

If the answer to both questions is 
yes, the defense against this type of 
operation is facilitated. Defense meas- 
ures might include boiling of drinking 
water as a permanent practice or the 
use of auxiliary water sources of un- 
questionably safe quality for drinking 
purposes. In that event, an enemy 
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would probably consider a BW opera- 
tion a one-shot affair, to be directed 
against a number of highly important 
war populations simultaneously, or as 
a psychological-warfare operation. 

If the answer to either or both of 
these questions is no, BW defense 
problems are compounded. Epidemio- 
logical opinion on these questions is as 
follows : 

1. If an outbreak is explosive and 
well defined geographically, and in- 
volves 20 per cent or more of the pop- 
ulation of the area affected, as indi- 
cated, an act of sabotage would be 
suspected. This opinion is based on 
the belief that such an outbreak would 
be unique in current water works ex- 
perience. If only a small area and rel- 
atively few persons were affected, the 
sabotage might be undetected. Even 
this is doubtful, as the BW action 
would probably be aimed at key in- 
dividuals whose simultaneous illness 
would certainly be cause for suspicion. 

2. If the disease agent were not nor- 
mally spread by drinking water, it is 
likely that the outbreak would not be 
attributed immediately to the water 
supply, in spite of the knowledge that 
a common source of infection was in- 
volved. If a disease normally spread 
by arthropods broke out, epidemiolo- 
gists would probably direct their initial 
investigation to the presence of the 
particular arthropod rather than to the 
water supply. The opinion has been 
expressed, however, that any disease 
outbreak attributed to enemy action, 
regardless of the vehicle of transmis- 
sion, would lead to the taking of extra- 
ordinary precautions in regard to wa- 
ter, food, and milk supplies. 

It must be assumed that the enemy 
would want the attack to create serious 
disruption in the target population and 
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that the drinking-water system would 
be considered an effective vehicle for 
disseminating BW material. By se- 
lecting a point of attack, BW material 
could be directed toward a population 
of particular importance, and the time 
it would take to reach the target of 
interest could be roughly predicted. 
Every advantage this method provides 
could be exploited to cause illness 
among important segments of the pop- 


TABLE 1 
Potential Diseases in Biological Warfare 


Rickettsial diseases 
Q fever 
Rocky Mountain 
spotted fever 
Typhus—endemic, 
epidemic, scrub 


Bacterial diseases 


Anthrax 

Bacillary dysentery 
Brucellosis 

Cholera 

Glanders 
Leptospiroses 
Plague 
Treponematoses 
Tularemia 


Typhoid 


Toxins 
Botulinum toxin 
Diphtheria toxin 
Staphylococcus 


enterotoxin 
Fungal diseases 


Blastomycosis 
Coccidioidomycosis 
Histoplasmosis 
Nocardiosis 


Viral diseases 
Dengue 
Encephalitides 
Infectious hepatitis 
Influenza 
Psittacosis 
Rift Valley feve. 
Smallpox 


Protozoan diseases 
Amebic dysentery 
Malaria 
Toxoplasmosis 


ulation or to cause general panic as 
part of a psychological-warfare opera- 
tion. 


BW Agents 


Many potential BW agents could 
be used against a civilian population. 
Some diseases an enemy might pro- 
duce have been listed by John J. 
Phair (1), Consultant on Biological 
Warfare, Federal Civil Defense Ad- 
ministration, and are presented in Ta- 
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ble 1. Many of these agents are stable 
in ordinary dechlorinated tap water. 
Others may be made so, although it 
is generally considered unlikely that 
protozoan agents would be used. A 
BW agent would probably be selected 
for the particular effect it could pro- 
duce. The factors that would be con- 
sidered might include: 

1. Degree of immobilization desired 
in target population. It might be con- 
sistent with enemy strategy to produce 
death, protracted debilitating disease, 
or any other degree of disability. 

2. Immune status of population. A 
BW agent to which a large portion of 
the target population was highly resist- 
ant would probably not be used. 

3. Availability of effective prophy- 
laxis and therapy. BW agents for 


which adequate control and treatment 
do not exist might be of particular in- 
terest. 

4, Incubation period desired. 


It is 
conceivable that a BW agent might be 
used that will produce its effect in time 
to create maximum disruption of a spe- 
cific production or defense effort of the 
target population. 

5. BW agent characteristics : 

a. Stability in the drinking-water 
system to be attacked 

b. Virulence 

c. Culturability in the quantity re- 
quired 

d. Resistance to the water treatment 
processes, including disinfection, which 
it will encounter 

e. Resistance to detection and iden- 
tification procedures. 

It is possible that disease-producing 
agents not normally found in drinking 
water may be stable and virulent or 
toxic in water suspension. It would 
appear prudent for public health per- 
sonnel to be particularly alert to out- 
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breaks of nonintestinal illness that 
show case distribution characteristics 
normally associated with waterborne 
disease. 


Vulnerability of Water Works 


It is quite clear that surface water 
sources of supply are vulnerable to 
enemy action. Water utility patrols in 
watersheds reduce the threat, but ob- 
viously cannot eliminate it. It appears 
safe to assume, however, that the raw- 
water source may not be an attractive 
target. Several reasons for this con- 
clusion may be given. The volume of 
the source may be so great as to re- 
quire an impracticably large quantity 
of BW agent to insure desired results. 
Much of the BW material may be 
wasted by flow past water works in- 
takes or by biological decay in im- 
poundments and lakes. The opportu- 
nities for finding unobserved sites for 
sabotage are few as compared with the 
distribution system. Finally, there is 
the obstacle presented by the treatment 
plant, where BW material would be 
reduced in concentration and where 
abnormal physical, chemical, and bio- 
logical aspects of the water would be 
most readily noted. 

Information on the ability of stand- 
ard water treatment processes to re- 
move certain BW agents is not avail- 
able. Much work has been done, of 
course, in improving the effectiveness 
of sedimentation, coagulation and set- 
tling, sand filtration, and chlorination 
in removing or destroying bacteria. 
Current water treatment practice is 
geared to the production of water of 
acceptable bacteriological quality, meas- 
ured in terms of the coliform group of 
bacteria. This effectiveness may also 
apply to fungi if free residual chlorina- 
tion and a prolonged contact period are 
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provided, according to recent studies 
on Histoplasma capsulatum by Metzler 
and his coworkers (2). Viruses rep- 
resent a significant unknown in the 
water treatment field. Few studies 
have been made on these organisms, 
owing to difficulty in growth and titra- 
tion with the facilities available in 
laboratories engaged in water quality 
examinations. The importance of in- 
cluding free residual chlorination as 
one of the water treatment processes 
for the removal or destruction of vi- 
ruses is suggested in studies on in- 
fectious hepatitis (3) and polio (4-0). 
Peacetime water works practice, as 
well as protection against biological 
warfare, requires that additional in- 
tensive research be undertaken to eval- 
uate and, if necessary, improve the ef- 
fectiveness of water treatment methods 
in destroying viruses. The problem 
presented by toxins and poisons also 
requires investigation. Studies on wa- 
ter containing algae-produced toxin in- 
dicate that standard water treatment 
and disinfection processes will not re- 
move this material (7). It obviously 
cannot be said that standard water 
treatment methods, including chlorina- 
tion, will under all conditions effec- 
tively purify water contaminated with 
any type of BW agent. Some reduc- 
tion in such material will, however, be 
accomplished. 

It may be concluded that, although 
the water source could easily be con- 
taminated, this point of attack might 
not be attractive, for the reasons de- 
scribed. The application of BW agents 
to the system after the water has passed 
through the treatment plant would 
probably be preferred. 

The vulnerability of the distribution 
system to the introduction of BW 
agents need not be labored. It would 
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be generally agreed that substantial 
amounts of an agent could be pumped 
directly into the distribution system, 
using readily available portable com- 
mercial equipment. It may be as- 
sumed that information on distribution 
system facilities and locations of criti- 
cal importance has been generally ob- 
tainable. In the past little attempt was 
made to safeguard the plans of the wa- 
ter distribution systems of many large 
cities. National Board of Fire Under- 
writers plans, as well as material put 
out by many water utilities, have been 
given to any person showing an inter- 
est in this information. 


Logistics 

The feasibility of a BW attack 
through the distribution system de- 
pends on whether BW material that is 
stable in water and virulent or toxic 
when ingested could be unobtrusively 
obtained or produced. There is little 
question concerning the ability of any 
person experienced in water works to 
put this material into the water flow- 
ing in the main. The attractiveness 
of this operation would, however, be 
affected by the quantity of material 
needed to produce widespread disease 
in the population. An estimate of this 
quantity must be based on the human 
oral infective dose. Data of this na- 
ture are very scanty, as normal peace- 
time public health and medical prac- 
tice makes no great demand for such 
information. The published literature 
does give some clues to human oral 
infective dosages for several patho- 
genic materials, however, permitting at 
least an estimate of the magnitude of 
the logistical problem that would be 
encountered in attempting to contami- 
nate a drinking-water supply. 
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An idea of the quantities of con- 
taminant needed to produce one human 
infective dose in every drink contained 
in 1 mil gal of water is given for the 
following examples of microorganisms 
and toxins that are infective by the 
oral route. For this purpose, a drink 
of water is assumed to be 100 ml: 

1. Less than 1 lb of a preparation of 
Salmonella anatum in 1 mil gal of wa- 
ter would be required to produce 
salmonellosis in 50 per cent of the ex- 
posed population. This statement is 
based on a determination by McCul- 
lough and his associates (8) that three 
of six human volunteers succumbed to 
an oral dose of 860,000 cells of this 
organism. These bacteria can readily 
be prepared in a concentration of 10™ 
organisms per milliliter. It is gen- 
erally believed that S. anatum is less 
infective than S. typhosa and that fewer 
of the latter pathogen would be re- 
quired to produce the same incidence 
of illness. 


2. Less than 15 lb of dried, partially 
purified Staphylococcus enterotoxin in 
1 mil gal of water would produce poi- 
soning in the greater portion of the 


exposed population. This figure is 
based on an analysis by E. P. Casman 
(9) of the studies of Minette (10) and 
of Bergdchl and his coworkers (11). 
It was determined from this analysis 
that the vomiting dose for man is 0.16 
mg dry weight of the partially purified 
enterotoxin. 

3. Less than 10 Ib of partially puri- 
fied Botulinum toxin in 1 mil gal of 
water would produce botulism in more 
than 90 per cent of the exposed popu- 
lation. This estimate is derived from 
the work of Lamanna (12), Dack 
(13), and their colleagues. 

The quantity of BW agent required 
to produce infection or poisoning is 
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considerably less than that of readily 
available poisonous chemicals. Using 
the same frame of reference—one esti- 
mated human lethal oral dose in each 
100 ml of 1 mil gal of water—it is cal- 
culated that 20,000 lb of potassium 
cyanide and 10,000 Ib of sodium fluoro- 
acetate (a highly toxic rodenticide), 
respectively, would be required. Ac- 
cess to most pathogens probably would 
not be too difficult. The production 
of highly concentrated suspensions 
from bacterial stock cultures may be 
accomplished in easily improvised 
equipment. The production of viral 
and rickettsial agents in eggs or by 
tissue culture would involve little risk 
or difficulty on the part of a skilled 
enemy technician when the basic tech- 
nique is available. The production of 
bacterial toxin in quantity may be more 
difficult but could be done by im- 
provisation. This material could also 
be surreptitiously imported and stock- 
piled for a proposed covert attack. 

One may not assume from the fore- 
going discussion that little risk or tech- 
nical difficulty is involved in the pro- 
duction and application of a sufficient 
quantity of BW material to contami- 
nate a major portion of a large city’s 
water supply. The relatively small 
quantities of BW agent required to 
produce significant illness in concen- 
trated war-important populations of, 
say, 10,000 persons, however, leads 
one to conclude that logistical prob- 
lems would be no deterrent in an 
operation of this kind. 


Water Quality Safeguards 

The common chemical, physical, and 
bacteriological water quality safeguards 
may not be relied on to detect or de- 
stroy a BW agent added to the water 
flowing through a main. Chlorine 
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residuals may be overcome or may 
otherwise be made ineffective; physi- 
cal appearance, taste, and odor may 
give no clues to the presence of ab- 
normal materials; and the standard 
coliform test is clearly unsuited to BW 
agent detection. 


Chlorination 


Chlorination, in spite of certain 
shortcomings, remains the best single 
protective practice, both as a measure 
for BW agent destruction and as a de- 
vice for detecting the presence of ma- 
terial with an abnormal chlorine de- 
mand. Complete dependence on cur- 
rent chlorination practices, however, 
may not be possible for the following 
reasons : 

1, Chlorine residuals are frequently 
absent or very low at many locations 
in a water distribution system. 

2. In the distribution system, chlo- 
rine residuals are measured too infre- 
quently to represent a useful device 
for detecting the presence of substances 
with unusually high chlorine demands. 

3. Chlorine residuals may be easily 
destroyed by chlorine-reducing sub- 
stances like sodium thiosulfate. The 
application of such material would not 
be difficult, as it is readily purchased 
and applied. It has no known deleteri- 
ous effect on pathogens, and its stoi- 
chiometric relationship with chlorine 
introduces no logistical difficulty. 

4. Levels of chlorine residuals, even 
when high by normal standards, may 
be inadequate to cope with applied 
concentrations of BW material. The 
spores of Bacillus anthracis may be in- 
activated only when exposed to a free 
chlorine residual of 2 ppm for 30 min 
(14). Pathogenic viruses also require 
greater chlorine residuals for inactiva- 
tion than do the common vegetative 
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bacteria of intestinal origin. The vi- 
ruses of infectious hepatitis (3) and 
poliomyelitis (4) and the Coxsackie 
virus (15) will not be destroyed un- 
less free chlorine residuals are pres- 
ent. An appreciable free chlorine re- 
sidual and contact period may also be 
required for fungi. In this connection, 
Metzler (2) and his coworkers found 
that a free chlorine residual of 0.35 
ppm and a contact period of 4 hr were 
necessary to destroy spores of H. cap- 
sulatum suspended in water. One 
must assume further that chlorination 
as customarily practiced is probably in- 
effective in destroying toxins (7, 16). 

5. Certain materials may exert their 
chlorine demand so slowly on the rela- 
tively low concentrations of chlorine 
residual usually encountered in water 
mains that no significant reduction in 
BW agent concentration or in chlorine 
residual is produced in the contact 
period available. For example, Bacil- 
lus globigi (a nonpathogenic spore 
former) requires a contact period 10,- 
000 times greater than Esch. coli for 
inactivation by the same chlorine re- 
sidual (17). Chlorination may be 
similarly ineffective even for certain 
vegetative pathogens. The tubercle 
bacillus, a vegetative cell encased in a 
waxy capsule, is almost completely re- 
sistant to chlorination (18). 

Despite these apparent shortcomings, 
proper chlorination will obviously limit 
the number of BW agents that might 
be used against water supplies. For 
this reason, the threat of deliberate 
contamination of distribution systems 
can be lessened by strengthening chlo- 
rination procedures. Free residual 
chlorination at the treatment plant and 
booster chlorination in the distribution 
system should be practiced to provide 
free residuals in all important seg- 
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ments of the system. This is clearly 
essential to water quality protection. 
Current schedules for chlorine residual 
readings at selected representative 
points in the distribution system should 
be intensified. The frequency of such 
observations should be increased at lo- 
cations that might be particularly im- 
portant. 

Automatic, continuous chlorine re- 
sidual measuring devices will be useful 
at key points in the system. Equip- 
ment of this type is commercially avail- 
able. These devices may be connected 
to alarms and automatic sample collec- 
tors that will operate if significantly 
low residuals occur. The alarm would 
signify that something untoward had 
happened ; that there had been a change 
in treatment at the source; that inad- 
vertent pollution was entering a local- 
ized section of the distribution system ; 
or that a BW agent had been intro- 
duced into the distribution system. 
Samples collected should be forwarded 
immediately to an appropriate labora- 
tory for determination of the chlorine 
demand in the water and for identifica- 
tion of the chlorine-demanding ma- 
terial. Water works and public health 
officials should not hesitate to warn 
consumers to boil drinking water if 
the low chlorine residual recorded rep- 
resents an improbable occurrence under 
normal conditions. An analysis of 
locations where significantly low chlo- 
rine residuals have been recorded may 
throw light on the point of contami- 
nation. 

At particularly critical points, such 
as key industrial plants, research labo- 
ratories, and civil defense and police 
headquarters, additional measures 
might be instituted. Inexpensive de- 
vices could be readily developed and 
installed for continuous operation to 
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signal when a significant drop in chlo- 
rine residual occurred, As an alterna- 
tive, frequent manual chlorine residual 
observations could be made by avail- 
able staff members on a 24-hr schedule. 
Alarms could be given and samples 
collected in ways already described. 


Bacteriological Examination 


The ineffectiveness of the coliform 
test as a detection device for BW 
agents is indicated by the fact that not 
one of the pathogens listed by Phair 
(1) will ferment lactose with produc- 
tion of gas. Moreover, the relative in- 
frequency of routine sampling in the 
distribution system and the lag between 
sample collection and recording of re- 
sults make the normal sampling pro- 
cedure completely unsuited to the pro- 
tection of drinking water against BW 
attack, The membrane filter technique 
for coliform-organism determination 
will not, of course, change this situ- 
ation in any fundamental way, as has 
been pointed out by Kramer (179) and 
others (20). 

Although the membrane filter holds 
great promise as an inexpensive and 
rapid method for the evaluation of bac- 
teriological water quality, in its pres- 
ent state of development it possesses 
the defects that are inherent in classical 
bacteriological procedures when con- 
sidered as a BW agent detection de- 
vice. The membrane filter may not 
be applicable to BW agents other than 
bacteria and, perhaps, fungi, and it 
does not provide an automatic and im- 
mediate warning of the presence of 
BW material. 

It is possible, of course, that no 
single procedure can be developed that 
will do these things. Further research 
will define the usefulness of the mem- 
brane filter in the early detection and 
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identification of BW agents. It may 
be assumed that such research will 
contribute to a solution of this prob- 
lem. 


Physical-Quality Tests 


The best current information indi- 
cates that the deliberate contamination 
of drinking water with BW material 
may not affect the physical quality of 
the water in any significant respect. 
In an appraisal of the usefulness of 
this approach to BW agent detection, 
the following questions were put to 
the Physical Defense Div. at Camp 
Detrick, Md. : 

1, What is the lowest concentration 
of a vegetative cell that can be detected 
in water suspension by direct visual 
inspection, by taste, by odor, and by a 
sensitive device for measurement of 
light scattering ? 

2. What concentration of vegetative 


bacteria is equivalent to a turbidity of 
10 ppm? 

Table 2 shows how sensitive these 
tests are in respect to bacterial con- 


tamination of water. Even granting 
the subjective nature of the tests, it is 
clear that they cannot be depended on 
to detect vegetative bacteria suspended 
in a concentration of approximately 10° 
organisms per 100 ml. (For S. ana- 
tum, the oral infective dose effective 
against 50 per cent of the population 
is less than 10° per 100 ml.) This 
study showed further that a suspicious 
turbidity (exceeding 10 ppm) was not 
imparted to the water until the Esch. 
coli concentration reached approxi- 
mately 10° per 100 ml. 

Although the physical changes in 
the water resulting from BW contami- 
nation may appear too slight to war- 
rant consideration as dependable in- 
dications of such material, they should 
not be dismissed as having no value in 
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defense. The rate of water flow in a 
main varies appreciably within short 
periods. It is doubtful that deliberate 
contamination of the water could be 
achieved without frequent overdosing, 
particularly as an attempt would prob- 
ably be made to maintain a BW agent 
concentration greater than a minimum 
human infecting dose. Equipment that 
would permit frequent observations of 
water from the mains could be simple 
and cheap. The small investment re- 


TABLE 2 
Detection of Esch. coli in Drinking Water 


Bacterial Population 
per 100 ml 


Detected | Undetected 


Visual (unaided eye) 107 10° 
Taste 10" 10° 
Odor 10" 10" 
Light scattering 

(microphotometer) 107 106 


quired for such a device should justify 
its use. 


Summary and Recommendations 


The authors’ opinions on the na- 
tion’s ability to prevent or to recognize 
and ward off a BW attack through 
public drinking-water supplies are sum- 
marized as follows: 

1. Public drinking-water 
might be an attractive target. 

2. A wide variety of potential BW 
agents is available to the enemy, includ- 
ing those not normally associated with 
drinking water. 

3. It is likely that a BW attack 
through the water supply system would 
be either a one-shot effort to produce 
widespread illness in a number of tar- 
get areas or a more localized attempt 
directed against key individuals, with 
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the expectation that the sabotage 
might not be recognized. The recog- 
nition of a single act of sabotage in- 
volving water supplies would automa- 
tically lead to the application of extra- 
ordinary precautions in all target areas. 

4. The distribution system would be 
a more attractive target than the source 
of supply. 

5. Logistics would present no great 
difficulty. 

6. Substantial free chlorine residuals 
in important segments of the distribu- 
tion system represent the best current 
means of protection. This protection, 
however, may not be complete under 
all possible circumstances. 

7. Current routine bacteriological 


water quality examinations are not use- 
ful in detecting the presence of BW 
material. 

8. A BW attack may not be accom- 
panied by readily detectable changes 
in the physical characteristics of the 


water. 

The following recommendations are 
offered for the improved protection of 
public drinking-water supplies against 
enemy use of BW agents: 

1. Reinforcement of security meas- 
ures at the source of supply, at the 
treatment plant, and at all critical 
structures in the distribution system. 

2. Establishment of effective liaison 
between water quality laboratories 
and specialized bacteriological, viral, 
and toxicological laboratory services 
through the official civil defense agen- 
cies. 

3. Evaluation of the effectiveness of 
currently used water treatment proc- 
esses in removing or destroying patho- 
genic viruses, rickettsiae, fungi, and 
toxins, and initiation of research for 
the development of new materials, pro- 
cedures, and equipment to supplement 
present methods. 
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4. Strengthening of chlorination 
measures and continuous observation 
of chlorine residuals in the distribution 
system, as suggested in detail in this 
paper. 

5. Installation of simple, uncovered, 
transparent, flow-through chambers at 
important locations to permit conveni- 
ent observation by competent persons 
of the physical characteristics of the 
water, 

6. Initiation of research directed to- 
ward the prevention of sabotage, the 
development of warning devices, the 
rapid detection and identification of 
BW materials, and the development of 
completely dependable methods of wa- 
ter decontamination. Although much 
of the research must be conducted in 
laboratories having specialized facili- 
ties, there are opportunities for the in- 
genious water works engineer, chem- 
ist, or biologist to do original work on 
the problem. 

7. Location of dependable, safe, and 
easily protected auxiliary sources of 
drinking water for use if sabotage of 
the public supply is suspected and if 
decontamination may not be applied 
with confidence to the water from the 
mains, 
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Long Beach Meter Repair Shop and 
Testing Facilities 


Fred S. Porter 


A paper presented on Oct. 29, 1954, at the California Section Meeting, 
Long Beach, Calif., by Fred S. Porter, Div. Engr., Water Dept., Long 


Beach, Calif. 


HE meter repair shop of the Long 

Beach, Calif., Water Dept. is located 
in the department’s service plant, 4 
miles from the main office. The plant 
also includes the main storeroom, ma- 
terial storage facilities, the machine 
shop, and the field offices. All water 
main, service construction, and repair 
crews are dispatched from this plant. 

In the design of the meter repair 
shop, the comfort and health of the 
employees were given great considera- 
tion. The shop is provided with ade- 
quate light, ventilation, tools, heating 
units, and such other items as soft 
rubber mats in working areas. Many 
ideas have been developed to reduce 
time and effort in the repair of meters 
and still secure a high degree of ac- 
curacy. 

The main shop, a room 50 ft square, 
is in the same building as the 10 x 20- 
ft acid room. Both rooms are plas- 
tered and have 12-ft ceilings. The 
ceiling of the main shop has a cover- 
ing of l-in. acoustic tile, which has 
materially reduced the noise from the 
operation of the impact wrenches, the 
compressed air employed in cleaning 
and drying meter parts, and the like. 
This arrangement for the workmen’s 
comfort has had a good effect on their 
general morale, which is reflected in 
the quality and quantity of work pro- 
duced. 


Both the main shop and the acid 
room have large windows, with many 
fluorescent lights placed over working 
and storage areas. The bay in which 
the large-meter test equipment is lo- 
cated is illuminated with floodlights. 
The main shop is well ventilated and is 
heated with three 50,000-Btu forced- 
air gas furnaces. 


Shop Layout and Equipment 


The repair benches, testing facilities, 
and parts and meter storage shelves 
and bins occupy 2,100 of the 2,500 
sq ft of floor space in the main shop. 
The balance is taken up by the 6 x 9- 
ft locker room, the 9 x 10-ft meter 
foreman’s office, and the 11 x 17-ft 
register and gear train repair room 
(Fig. 1). 

The main shop is equipped with six 
repair benches, a 4-in. drill press, a 
combination grinder and buffer with 
a built-in dust collector and filter, 
ample steel storage bins for meter re- 
pair parts, steel shelving to store me- 
ters up to 2-in. size, and a steel counter 
for issuing meters. The shop is also 
equipped with recording water pres- 
sure and temperature gages. 

Each meter repair bench (Fig. 2) 
is furnished with hot and cold water 
and compressed air. All of the meter 
test benches are also supplied with 
compressed air to operate the auto- 
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matic water shutoff valves, and it is 
available at numerous other points in 
the shop where it can be useful. 

The repair benches, which are 36 in. 
wide, 8 ft 9 in. long, and 34 in. high, 
have a 24 X 30-in. sink at one end 
and working space at the other. The 
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and l-in. meters during repairs. An 
air impact wrench is suspended from 
a balance and attached to a standard 
sliding-door type trolley and track ex- 
tending the length of the table. An 
automatic oiler is installed in the air 
line ahead of the @-in. rubber hose to 


Pig. 2.—Small-Meter Repair Bench 


The bench has a stainless-steel top and is furnished with hot and cold water, as well 
as with compressed-air facilities. 


base is of structural steel, with pro- 
vision for adjusting the height of the 
bench to suit the individual repair- 
man. The deck and sink are con- 
structed of 12-gage stainless steel. 
Each bench is fitted with an adjustable 
stainless-steel jack to hold § X 4-in. 


each impact wrench. Each bench is 
fitted with two sections of standard 
steel shelving, partitioned into small 
compartments for meter repair parts 
and tools. For every pair of repair 
benches, there is one steel cabinet 
bench, 36 x 24 « 34 in., which is fitted 
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with an anvil vise, used when number- 
ing meters, repairing and _ installing 
meter lids, and so forth. 

A separate room, 11 x 17 ft, has 
been provided for the repair of regis- 
ters and train gears, thus making it 
possible for the repairman to work 
away from the noise of the main shop. 
This room has a steel repair table 
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Acid Room 

There is a great difference of opinion 
regarding the use of acid to clean 
meter parts. When Long Beach se- 
cured its water entirely from wells, 
little or no corrosion occurred in the 


meters. The cleaning of the measur- 
ing chambers consisted mainly of wash- 


Pig. 3. Hooded Acid Treatment Units 


A chain block is used to move the baskets loaded with parts in and out of the acid bath. 


equipped with steel drawers to hold 
the various parts required. There is 
also a 4-in. drill press and an 8-in. 
grinder and buffer, to which is at- 
tached a collector for the dust and dirt 
from the cleaning and buffing opera- 
tions. 


ing them with a brush and cold water. 
The water now supplied through the 
meters, however, attacks the metal in 
the measuring chambers to such a de- 
gree that the department has adopted 
an acid bath method of cleaning them. 
An acid room, isolated from the meter 
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shop, has been provided. The room 
has two acid treatment units (Fig. 
3), each consisting of two 20-gal, 
18 X 27-in. earthen jars for the acid, 
an 18 X 20-in. porcelain sink, and a 
20-gal jar for neutralizer. The units 
are mounted on a_ structural-steel 
frame. The jars and sinks are con- 
nected at the bottom with acidproof 
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The acid jars are covered with an 
acidproof hood, made of asbestos-ce- 
ment board, connected at the top to a 
suction fan, which carries off the fumes 
produced by the acid treatment of 
the meter parts. The room itself is 
provided with a separate ventilator 
through the roof from high in the 
skylight. 


Pig. 4. Hydraulically Operated Test Benches 
Each has a capacity of twelve § X 4-in. meters. 


rubber pipe and fittings for draining 
acid, neutralizer, or wash water. The 
spent acid is drawn off in a rubber 
basket, transferred to an acidproof 
container, and spread on the ground 
at a location that will not cause 
contamination. 


The meter parts to be treated are 
placed in rubber-covered steel baskets, 
which are lowered into the acid. A 
basket may contain as much as 50-75 
lb of parts at one time. To handle this 
heavy load, a small chain block, sus- 
pended from a standard light sliding- 
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door track and trolley, has been pro- 
vided, The baskets can be moved in 
and out of the acid, the sink, and the 
neutralizer jar with no danger to the 
repairman. 


Testing Facilities 


The meter-testing equipment in- 
cludes two benches with hydraulically 
operated clamping mechanisms (Fig. 
4). Each has a capacity of twelve 
& X 4-in. meters and will accommodate 
only this size. Each bench is fitted 
with a rate-of-flow indicator, gradu- 
ated to register flows from 0.25 to 34 
gpm; an electrically actuated, quick- 
closing, pneumatic shutoff valve; and 
a 1-cu ft and a 10-cu ft calibrated tank. 
The tanks are equipped with elec- 
trodes to actuate the shutoff valves 
when the tanks are filled to capacity. 

There is also a test bench with a 


manually operated clamping mecha- 
nism, which has a capacity for testing 
ten § X #-in., eight 1-in., six 14-in., or 


five 2-in. meters. This bench is fitted 
with a dual-range rate-of-flow indica- 
tor, similar to those previously men- 
tioned, which registers flows from 0.25 
to 175 gpm. The quick-closing valve 
is used for flows ranging from 0.25 to 
30 gpm. For greater flows, a hand- 
operated plug type shutoff valve is 
used. 


Large-Meter Tester 


The facilities for testing large meters 
incorporate many of the features of a 
patented design, but the layout has 
been modified to provide more than 
twice the capacity of the original de- 
sign and to meet special requirements 
at Long Beach (Fig. 5). Some fea- 
tures were added for ease of operation 
and for increasing the accuracy of test 
results. 
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The outstanding feature of the de- 
sign is the method of recording the 
amount of water for each test, at a 
constant rate of flow throughout the 
entire test period. (This differs from 
the ordinary installation, in which only 
part of the test is made at the desired 
flow rate, because the control valve 
must be opened and closed slowly to 
prevent water hammer.) An electri- 
cally operated device starts to record 
as the water rising in the tank touches 
an electrode. The recorder is stopped 
when the water reaches a higher elec- 
trode, which is set to measure a se- 
lected volume. The amount of water 
to be used in any one test may be 50, 
100, or 200 cuft. Before the regis- 
tration test starts, sufficient water is 
allowed to enter the tank so that turbu- 
lence is practically eliminated. There 
is no surge at the completion of the 
test, as the water continues to enter 
the tank at the rate of flow set for the 
test until the control valve is slowly 
closed. The #-in. electrodes are en- 
closed in stilling wells of 14-in. copper 
tubing, which further lessens the ef- 
fects of turbulence. 

Water is supplied to the large-meter 
tester through two 6-in. pipelines con- 
nected to a 20-in. main. The tester is 
constructed over a pit 3 ft wide, with 
a depth varying from 18 in. to 21 in. 
at the end where it empties into a 12- 
in. cast-iron drain line connected to a 
36-in. storm drain. The pit is cov- 
ered with steel floor grating, which al- 
lows any water spilled when breaking 
down the piping at the conclusion of a 
test to fall into the pit. Thus, the men 
have a dry area to work in at all times. 

The inlet pipe to the tester is car- 
ried below the floor level in the pit. 
At one end of the pit, the pipe is 
brought above the floor level to a 
height of 19 in. and fitted with a 
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flanged ell, to which telescoping adap- 
ters to fit the inlet of 3-10-in. meters 
may be attached. Nontelescoping 
adapters are connected from the out- 
let of the meter to a control valve that 
regulates the rate of flow for the tests. 
The overall length of the tester is suf- 
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which is possible when a plug valve is 
operated in a partially open position. 
The exposed gears of the control valve 
are enclosed by a cover plate, on which 
a quadrant, graduated in quarter turns 
of the handwheel, has been placed to 
indicate the position of the plug. Ac- 


Pig. 5. Large-Meter Tester 


This view from the outlet end of the tester shows the handwheel-operated, enclosed, 


worm-geared plug type throttle valve mounted above the ell. 
lever-operated plug used as a shutoff valve. 


Below the ell is the 
At right can be seen one of the two 150- 


cu ft tanks, on which the manometer panel is located. 


ficient to allow a meter 98 in. long to 
be tested. 

A worm-geared plug valve is used 
for the rate-of-flow controller to per- 
mit very accurate control and also to 
eliminate any danger of slamming, 


cess holes have been provided to al- 
low the alemite grease fittings to be 
reached. The heavy-duty, buttonhead 
grease fitting allows the plug to be 
lubricated with a pneumatically oper- 
ated, heavy-duty grease gun. This has 
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been found very useful, as the valve 
should be greased frequently to insure 
easy operation. This valve is con- 
nected by a flanged ell to another plug 
valve, lever operated, which allows the 
water to be turned on and off at the 
beginning and conclusion of a test with- 


Pig. 6. Large-Meter Tester and Tanks 


This view from the inlet end of the tester 
shows the two small and two large tanks, 
as well as the overhead crane, 


out disturbing the setting of the rate- 
of-flow control. 

From the shutoff valve, the dis- 
charge pipe drops down below the 
level of the floor and is connected 
through a true wye to the bottom of 
two 150-cu ft test tanks, which are 4 
ft in diameter and 13 ft in height. 
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Each tank has been designed to al- 
low the water to enter through a 6-in. 
line located in the center of the coni- 
cal bottom. The tanks have been con- 
nected with plug valves installed in 
the inlet lines and in a 6-in. equaliz- 
ing line between the tanks near the 
bottom. These valves permit rapid 
changes of gating and are guaranteed 
by the manufacturer to be droptight. 

The water entering the tanks strikes 
a 30-in. baffle plate, which is mounted 


Pig. 7. Recording Devices 


These patented electrically operated de- 
vices are here shown mounted on a 6-in. 
compound meter. 


on four 4-in. antiswirl vanes welded to 
the conical bottom. This causes the 
water to enter with a minimum of tur- 
bulence at velocities up to 1,000 gpm. 
With both tanks in use, it is possible 
to conduct accurate tests at flow rates 
up to 2,000 gpm, the maximum flow 
for which the tester was designed. 
Each tank has been equipped with 
three 48-in. gage glasses, calibrated in 
5-cu ft intervals) ‘ne large left-hand 
tank in Fig. 6, which is used alone for 
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lower rates of flow, is calibrated in- 
dividually, while the right-hand tank, 
which is always used with both tanks 
connected together for the higher rates, 
has calibrations showing the total vol- 
ume in both. 

A 2-in. section at the top rear of 
each tank has been cut away to allow 
the water to spill over in back and fall 
harmlessly into the pit, if, for any rea- 
son, the water cannot be shut off in 
time to prevent the tanks from over- 
flowing. A stationary ladder is in- 
stalled between the tanks and a fold- 
ing platform is provided for use in in- 
spections of the inside of the tanks, 
adjustment of the electrodes, and ob- 
servation of the entry of water. 

Each of the tanks is equipped with 
three electrodes connected to a selector 
switch that makes it possible to con- 
duct tests using 50, 100, or 200 cu ft 
of water. The left-hand tank can 
measure a 50-cuft volume between 
the 25- and the 75-cu ft levels or be- 
tween the 75- and 125-cuft levels; 
100-cu ft volumes are measured be- 
tween the 25- and 125-cuft levels. 
The electrodes in the right-hand tanks 
are spaced to allow the measurement 
of 100 cu ft between either the 50- and 
150-cu ft levels or the 150- and 250- 
cuft levels: 200-cuft volumes are 
measured between the 50- and 250- 
cu ft levels. 

Flow rates from 0.25 to 25 gpm are 
measured in two smaller tanks (Fig. 
6) with capacities of 1.5 and 15 cu ft. 
These are connected to the large tester 
through a 2-in. line which branches 
off just ahead of the 6-in. worm-geared 
throttle valve. The flow to the small 
tanks is controlled with a quick-closing, 
solenoid-actuated valve, the rate of 
flow being shown by a dual-range in- 
dicator. 
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The 2-in. line also runs up over the 
side of the left-hand large tank and 
discharges the test water into a 4-in. 
pipe in this tank. The 4-in. pipe, 
which is open at both top and bottom, 
conveys the water to the bottom of the 
tank in a restricted area, to reduce tur- 
bulence to a minimum. This line is 
used with flow rates at which the dual- 
range indicator is more accurate than 
the manometers connected to the ven- 
turi tube (described below). Rates of 
flow up to 175 gpm can be measured 
through this line, but it is the usual 
practice to use the 6-in. control valve 
fer rates exceeding 50-75 gpm. 

The electrically actuated recording 
device employed with this tester has 
been designed to incorporate certain 
patented features. At the top of the in- 
strument (Fig. 7) is a graduated dial, 
6 in. in diameter, with a pointer that 
is not connected to the shaft beneath, 
The shaft is set to engage one of the 
hands on the regular meter register. 
When the water reaches the lower 
electrode in the tank, a circuit is closed, 
actuating a relay that energizes the 
electromagnetic clutch on the record- 
ing device. This causes the upper (re- 
corder dial) pointer to engage the 
shaft and, thus, to move with the hand 
of the meter register. When the wa- 
ter reaches the upper electrode, an- 
other relay breaks the circuit to the 
clutch, causing the upper pointer in- 
stantaneously to cease moving, al- 
though the water continues to flow 
through the meter and the meter regis- 
ter continues to operate. 

A 6 3.98-in. venturi tube is in- 
stalled in the inlet piping to the tester. 
Connected to the venturi are two 
single-leg manometers to indicate the 
rates of flow. The manometers are 


mounted on a panel located on the left- 
hand side of the large tanks (Fig. 5), 
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directly in front of the person making 
the test. One manometer contains 
mercury and has a range of 0-2,000 
gpm. The second, installed in parallel, 
contains a fluid with 1.81 sp gr, which 
accurately indicates flows up to 500 
gpm. An electrical timer records the 
exact period required for a given vol- 
ume of water to pass through the tester. 
This makes it possible to determine 
the rate of flow more accurately than 
the dual-range indicator or the ma- 
nometers permit. 

A buzzer begins to sound when the 
water has reached the upper electrode, 
continuing until the circuit is broken 
by the closing of the wrench-oper- 
ated, plug type shutoff valve. The 
latter is equipped with a microswitch 
so mounted that it will break the cir- 
cuit when it is in the completely closed 
position. 

A third manometer measures the 
head loss across the meter through the 
use of piezometer connections in the 
inlet and outlet adapters. These taps 
have been located so as to have a mini- 
mum of eight diameters of straight 
pipe ahead of each tap to insure accu- 
rate readings. The hose connections 
have been provided with quick-dis- 
connecting fittings. 

An overhead crane (Fig. 6), used to 
handle the large meters and connect- 
ing piping, consists of two parallel 
rails that run the width of the build- 
ing over the meter tester. A chain 
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hoist, with a capacity of 2 tons, is 
mounted on a transverse rail, allowing 
an area of 14 x 50 ft to be covered. 
A doorway at one end of the shop 
is large enough for a truck to back 
through, so that the meters can be 
lifted directly from it. 


Conclusion 


In the design and construction of 
new facilities for the repair and testing 
of large and small meters at Long 
Beach, every effort has been made to 
follow the principles of efficient mate- 
rial handling, to use proper equipment 
and tools, and to insure the health, 
safety, and comfort of the workmen. 
Throughout the entire program, em- 
ployees were encouraged to offer sug- 
gestions regarding the layout and 
equipment of the shop. Wherever 
possible, these ideas were incorporated 
in the final design. 

Inasmuch as Long Beach is a rapidly 
growing city, very careful considera- 
tion was given to the possibility of ex- 
panding the meter shop to meet future 
needs for many years to come. At 
present the water department serves a 
population of approximately 300,000, 
through approximately 63,000 meters 
in sizes from } in. to 2 in. and 300 in 
sizes from 3 in. to 10 in. If it should 
prove necessary to expand the meter 
shop facilities further, space can readily 
be made available by the relocation of 
adjoining shops. 
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Economics of Meter Repair Program at Tuscaloosa 


E. E. Love 


A paper presented on Oct. 27, 1954, at the Alabama-Mississippi Sec- 
tion Meeting, Birmingham, Ala., by E. E. Love, Asst. Supt., Water 


Works Dept., Tuscaloosa, Ala. 


N 1952 the Tuscaloosa, Ala., Water 

Dept. had approximately 11,000 
customer meters, about 2,000 of which 
had stopped or were not registering. 
A repair program was instituted, be- 
ginning with meters 2 in. and larger. 
Next it was intended to repair the 
smaller meters, taking one section of 
the service area at a time, but it soon 
became evident that this method would 
require a long period to eliminate the 
major registration losses, unless addi- 
tional help were hired. Consequently, 
the plan was changed. All the meter 
books were checked to locate the 
stopped meters of customers who were 
believed to be using excessive amounts 
of water. It was estimated that the 
additional revenue realized from the 
repair of these meters would be greater 
than the saving in repair cost that a 
section-by-section program would have 
offered. 

After the meters of excessive users 
had been fixed, the remaining defective 
ones in the system were repaired on a 
sectional basis. As a complete over- 
haul in the shop took too long a time, 
in view of the number involved, a 
speedier procedure was adopted. Non- 
registering meters were removed to the 
shop only if the disc had stopped; 
otherwise, the register, gear wheels, 
and glasses were replaced as needed, 
on the customers’ premises, without re- 
gard to the length of service of the 
meter. This procedure undoubtedly 
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permitted some underregistering me- 
ters to remain in use, but the objective 
of getting stopped meters to register 
as soon as possible was achieved, 

The following figures show how im- 
portant it is to keep every meter reg- 
istering: in 1951 the revenue per mil- 
lion gallons collected by Tuscaloosa 
was $158.53, while in 1953 it was 
$167.07 ; this increase of $8.54 per mil- 
lion gallons amounted to approximately 
$25,000 a year. It can readily be seen 
that the cost of meter repairing is 
quickly returned in revenue gained. 
As there was still a considerable num- 
ber of stopped or underregistering me- 
ters in service in 1953, a further sizable 
increase in revenue is anticipated when 
the program has been completed. 

Meter removal and replacement is 
carried out by the meter readers dur- 
ing a period of 8-10 days each month. 
Testing and repair in the shop is done 
by one man, with a helper most of the 
time. The repairman is also in charge 
of the shop and stockroom, keeps in- 
ventory, and issues supplies to water 
works crews. In 1953 a total of 3,795 
meters were tested and repaired in 
the shop; at the meter location, 1,263 
registers were replaced or repaired and 
1,917 glasses were replaced. In July 
1954 Tuscaloosa had 12,000 meters, 
none of which had been stopped more 
than 30 days. It is expected that the 
rate of stoppage, which was about 100 
a month in September 1954, will be 
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greatly reduced in the future as the 
condition of all meters in the system 
is improved. The repair cost per me- 
ter should also decrease somewhat. 

Since 1952 the average cost of parts 
and material per meter repaired has 
been $3.65; for meters with registers 
replaced or repaired, the cost has aver- 
aged $0.68. Shop labor costs are dif- 
ficult to calculate because of the numer- 
ous other duties of the repairman. A 
further expense is the inv_stment in 
parts inventory and testing equipment. 
Aside from the practical utility of the 
tester, there is a great deal of public 
relations value in being able to assure 
customers that their meters have been 
checked accurately. 


Test and Inspection Plan 


A comprehensive meter test and in- 
spection program is now under way at 
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Tuscaloosa. A card filed for every me- 
ter will list its number, preinstallation 
test data, date and location of installa- 
tion, date and cause of removal, parts 
used for repair, postrepair test data, lo- 
cation and date of reinstallation, and 
remarks. A duplicate listing of all 
meters larger than 2 in. is maintained 
in a separate meter book. Such meters 
are to be inspected every 90 days, with 
a record of the reading and of the con- 
dition of the meter, gears, and register. 
It is planned to remove, clean, and test 
all small meters that have been in serv- 
ice 10 years or longer. “The same will 
be done for meters with damage to the 
glass or register, if they have been in 
service more than a year; for those 
with less service, the glass or register 
may be replaced at the meter location. 
No meter will be permitted to remain 
stopped longer than 30 days. 


Rapids, Mich. 


HE public water supply of Big 

Rapids, Mich., is obtained from the 
Muskegon River, which flows through 
the city, dividing it into two almost 
equal parts. Until 1921 raw river wa- 
ter was pumped to town without treat- 
ment. As this supply was known to 
be unsafe, privately owned wells pro- 
vided much of the drinking water. 
The almost continuously high typhoid 
fever incidence formerly experienced 
by the city is stark evidence that some 
citizens imbibed the river water and 


Water Conservation Through Metering 
George A. Granger 


A contribution to the Journal by George A. Granger, City Mgr., Big 


perhaps most used it for washing and 
teeth brushing. The quantity of water 
pumped was exceptionally large and 
varied little between winter and sum- 
mer. This condition was due to cheap 
pumping costs (water power actuated 
the pumps), the use of untreated wa- 
ter, and flat rates. Pumpage usually 
exceeded 5 mgd for a population that 
was approaching 5,000. 

In 1921 chlorination was established 
under the control of a local laboratory. 
Both treatment and control proved in- 
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adequate to stem completely the inci- 
dence of typhoid fever. In 1937, at the 
insistence of the Michigan Dept. of 
Health, a modern water filtration plant 
was built, with a rated capacity of 2 
mgd. The plant was completed in the 
summer of that year but could not be 
placed in service until the fall, when 
the water demands of the town were 
within its capacity. 

The city commission, anticipating wa- 
ter deficiencies, requested permission to 
augment the filtered supply with raw 
river water to meet the next summer’s 
demands. As this permission was de- 
nied by the State Dept. of Health, the 
commission reluctantly ordered: all in- 
dustrial and commercial services to be 
metered. When the author came to 
Big Rapids, in 1947, the town was 
about half metered and the output of 
the treatment plant was at peak ca- 
pacity—slightly more than 2 mgd, sum- 
mer and winter. 


Within a year, metering (}-4-in. 
sizes) was completed for all of the 
1,500 services, and more accurate rec- 
ords of water produced and delivered 


could be kept. Almost immediately, 
it was apparent that unaccounted-for 
water totaled 60-70 per cent, indicat- 
ing that somewhere in the system there 
were huge leaks. An organized search 
disclosed leaks by the dozen, most of 
them quite large. One was a split 
main discharging into an 8-in sanitary 
sewer. Repair of this single leak re- 
duced the pumpage by 0.4 mgd. By 
the end of 1949 less than 0.5 mgd was 
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being treated, on the average, and the 
minimum was 0.3 mgd. 

This tightening up of the system 
made it possible to plan a general over- 
haul. A bond issue for about $250,- 
000 was approved, enabling the build- 
ing of a new 300,000-gal elevated tank, 
the laying of 2 miles of new mains, 
and the conversion of the pumping 
station to automatic operation at double 
the previous capacity. This work was 
completed in July 1952. 

Other improvements since that time 
have included the acquisition of new 
laboratory equipment, a modern alum 
feeder, and a second chlorinator. In 
the summer of 1953 a valve-inserting 
machine made it possible to put fifteen 
valves in under pressure. Small sec- 
tions of the system can now be shut 
down without affecting many water 
users. 

Completion of metering and all the 
other improvements has contributed to 
increased efficiency in the water sys- 
tem. Records during 1953 and 1954 
show an unaccounted-for water range 
of 6-20 per cent, depending on the 
time of the year. That is quite a dif- 
ference from the 60-70 per cent of 6 
years ago. 

The current total yearly production 
is 221 milgal. The static pressure 
throughout the business areas is 60 
psi, while pressure in the residential 
section varies from a low of approxi- 
mately 30 to a high of 50 psi, depend- 
ing on location. Waterborne typhoid 
fever has long since vanished from the 
city. 
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Vacuum Degasification of Water for 
Taste and Odor Control 


Bernard Schiller 


A paper presented on Oct. 28, 1954, at the California Section Meeting, 
Long Beach, Calif., by Bernard Schiller, San. Engr., Indenco Engrs., 


Inc., Oakland, Calif. 


HE drilling of wells on the seaward 

portion of the Los Angeles coastal 
plain involves a certain amount of risk 
as far as the quality of the water in the 
well is concerned. Wilson (1) de- 
scribes the changes that take place in 
the chemical characteristics of the 


ground waters in this area due to the 
influence of basic conditions, industrial- 
waste pollution, and salt water intru- 
sion as one proceeds from the moun- 


tains to the sea. Industrial wastes and 
salt water intrusion have led to the 
abandonment of many wells, but, in 
general, problems caused by the basin 
influence have been adequately handled 
by proper water treatment. The basin 
influence problems requiring quality 
control consist of color, sulfides, meth- 
ane, carbon dioxide, and slime-forming 
organisms. 


General Considerations 


The decision of the Southern Cali- 
fornia Water Co. to drill its Athens 
No. 1 well was made because the ad- 
vantages of its strategic location were 
believed to outweigh the risk which 
a careful study had shown to exist. 
The geologic investigation had indi- 
cated that the well would be located 
in, or in very close proximity to, 
the Inglewood fault zone, and, judg- 
ing from samples of wells in the im- 


mediate vicinity, it appeared that sul- 
fides probably would be present. The 
treatment of sulfides in several of the 
other company wells, however, had 
presented no great difficulty. The sul- 
fide content in the latter, although 
enough to be a taste and odor problem, 
was generally less than 1 ppm. 

The Athens well water proved to 
be similar to other waters in the area, 
except for the sulfide and methane con- 
tent. The water contained 6 ppm of 
sulfides, expressed as H,S, and suffi- 
cient methane to produce 1 cu ft of the 
gas at atmospheric pressure for every 
21 cu ft of water pumped. If the sul- 
fides and methane could be success- 
fully removed, the water could be used 
for domestic purposes. The well also 
produced sand, a problem that would 
have to be considered in any final de- 
sign, Preliminary experiments indi- 
cated that the sand could be removed 
by the use of a trap. 

The removal of methane from water 
requires only aeration and dispersal’ or 
dilution of the removed gas to avoid 
an explosion hazard. The removal of 
sulfide is usually accomplished by aera- 
tion and chlorination or by chlorination 
alone. As it is impossible to remove 
all the sulfides by aeration, an oxidiz- 
ing agent like chlorine is used to com- 
plete the process. 
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Sulfides are present in water as me- 
tallic salts and as hydrogen sulfide. 
The percentage of each is dependent 
upon the pH of the water; the lower 
the pH, the larger the percentage of 
hydrogen sulfide. Pomeroy (2) indi- 
cates that, at pH 5.0, 98 per cent of 
the sulfides is in the form of hydro- 
gen sulfide, whereas, at pH 8.0, only 
5 per cent of the sulfides is in this 
form. 

Hydrogen suifide is released as a 
gas upon aeration, while the metallic 
sulfides are oxidized by the oxygen, 
forming sulfate and free sulfur. The 
latter, if in sufficient quantity, gives 
the water a milky appearance and must 
be removed by filtration. 

Chlorine oxidizes sulfide to free sul- 
fur and sulfate (3), in accordance with 
these two equations : 


Cl, + +5 
4Cl, + S~ + 4H,0 — + 


From the standpoint of the water plant 
operator, the oxidation to sulfate would 
be ideal when a high sulfide content is 
encountered; no means has been found 
to control the reaction, however, and 
free sulfur is invariably formed. 

Samples of water from the Athens 
No. 1 well indicated that neither aera- 
tion nor chlorination, singly or in com- 
bination, would produce a clear efflu- 
ent. Some other method of treatment 
would have to be found, or else a fil- 
tration plant would have to be built 
to produce a satisfactory water. 


Pilot Plant Study 


It was decided to make pilot plant 
studies of all possible. means of treat- 
ment in order to determine the most 
economical, The initial pilot plant 


consisted of an aerator and a chemi- 


VACUUM DEGASIFICATION 125 


cal feeder. As the experiments pro- 
gressed, the original pilot plant was 
expanded by the addition of a gravity 
holding tank, a pressure mixing tank, 
a pressure iron filter, a pressure car- 
bon filter, more chemical feeders, and 
a pressure aerator. The well was 
pumped at full capacity during the en- 
tire pilot plant study to simulate nor- 
mal conditions of operation, and the 
required pilot plant water was taken 
from the well discharge line before the 
pressure was released. The major 
portion of the pumped water was 
wasted. 

The results of the first set of experi- 
ments proved unsatisfactory, as the 
following observations indicate : 

1. Aeration only. No method of 
aeration—cascade, forced-draft, or dif- 
fused-air—proved effective. All the 
methane appearing and some of the 
sulfides were removed, but the water 
always turned milky. 

2. Aeration followed by chlorina- 
tion. An attempt to control the aera- 
tion to remove only the methane and 
then to oxidize the sulfides with chlo- 
rine proved a failure. Simply releas- 
ing pressure in a small tank liberated 
the methane and some of the sulfides 
as hydrogen sulfide, but enough oxy- 
gen was absorbed on the surface to 
oxidize a sufficient quantity of the 
remaining sulfides to form a slightly 
milky water. The oxidation of the 
remaining sulfides with chlorine pro- 
duced more free sulfur. 

3. Chlorination followed by aeration. 
Chlorine was applied in sufficient quan- 
tities to assure the oxidation of all the 
sulfides while the water was under 
pressure, and the chlorinated water 
was held under pressure for various 
periods. The chlorinated water was 
then aerated to remove the methane. 
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The end product again was milky wa- 
ter. It is interesting to note that the 
chlorinated water did not turn milky 
until the pressure was released. This 
method was tried because in another 
plant sulfides were successfully re- 
moved from a well pumping directly 
into a hydropneumatic tank. Chlorine 
was applied to the turbine discharge 
and, although an air cushion was main- 
tained in the tank, no milky water re- 
sulted. Experiments made at that 
well, however, showed that aeration or 
chlorination at atmospheric pressure 
produced milky water. Apparently the 
tendency toward the oxidation of the 
sulfides to sulfates is greater at pres- 
sures above atmospheric than at atmos- 
pheric in this well. The extent of this 
reaction was not investigated, 

4. Chlorine dioxide. Substitution of 
chlorine dioxide for the chlorine used 
in the previous experiments produced 
no better results than did the chlorine. 

5. Sodium hexametaphosphate. At 
another plant of the Southern Califor- 
nia Water Co., sodium hexametaphos- 
phate was used successfully to avoid 
milky water where sulfides were re- 
moved by aeration and chlorination. 
This chemical was tried at the Athens 
well in various combinations with chlo- 
rine and air and was found successful, 
but the dose of hexametaphosphate re- 
quired was too high to be practicable. 

6. pH control. At pH 7.9, the pH 
at which the water came from the well, 
6 per cent of the sulfides was in the 
form of hydrogen sulfide, and aeration 
removed about 30 per cent of the total 
sulfides. It was felt that, if the pH 
were lowered, more of the sulfides 
would be removed by aeration as hy- 
drogen sulfide, leaving less to be ox- 
idized by the oxygen and possibly 
avoiding milky water. This theory 
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did not work out as expected, because, 
at pH 6.0, when 84 per cent of the sul- 
fides was in the form of hydrogen sul- 
fide, aeration removed only 70 per cent 
of the total sulfides and produced milky 
water. 

Thus far, all attempts at oxidation 
had failed to produce a water good 
enough for domestic use. A means 
other than oxidation would have to 
be found to remove the sulfides if 
milky water or further treatment was 
to be avoided. 

7. Pressure tron filter. The water 
was passed through a bed of steel wool 
to try to form an insoluble sulfide. 
The sulfides were completely removed 
in the form of iron sulfide, but the wa- 
ter picked up so much iron in solution 
that a new treatment problem was in- 
troduced. Iron filings, turnings, and 
cast-iron chips gave no better results. 

8. Pressure carbon filter. The wa- 
ter was filtered through a bed of gran- 
ular activated carbon. This success- 
fully removed the sulfides, but the 
methane quickly fouled the carbon bed, 
rendering it useless. The methane ad- 
hered to the carbon granules and soon 
formed such large bubbles that a 24-in. 
filter would not pass any water. It 
appeared that a way had been found 
to remove the sulfides without causing 
milky water, but, before it could be 
used, the methane had to be removed. 

9. Aeration under pressure. The 
water was aerated under pressure by 
injecting a very small volume of air 
through a diffuser. It was believed 
that it might be possible to jar the 
methane loose, but, instead, the air 
oxidized the sulfides and even excess 
air did not release the methane. This 
proved that the pressure had to be 
reduced to atmospheric before the 
methane could be removed. 
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Vacuum Degasifier 


The idea of releasing the pressure 
under a gas that would not oxidize the 
sulfides was considered, but the attend- 
ant operational problems and volumes 
required to offset the explosion hazard 
proved too costly for further experi- 
ments. These findings led to the study 
of a vacuum degasifier. 

A pilot plant vacuum degasifier was 
built. It consisted of an 11-ft section 
of 14-in. pipe set vertically, with the 
inlet at the top and the outlet at the 
bottom. By means of a gage glass, 
the free fall of the water could be main- 
tained between 6 and 9 ft. To break 
up the water, the degasifier was filled 
with rock. To carry the water away, a 


positive-displacement pump was used, 
driven by a gasoline engine, so that 
different rates of flow could be main- 
tained. An electrically driven labora- 
tory vacuum pump was used to main- 


tain the vacuum. A }-in. needle valve 
allowed air to be bled into the vacuum 
pump suction to maintain the desired 
vacuum, and a mercury column was 
installed in the side of the tank to 
measure the vacuum. The whole ap- 
paratus was equipped with the required 
valves, a chemical feeder for pH con- 
trol, and a pressure mixing tank to 
assure the proper mixing of the acid. 

Experiments were run under vari- 
ous conditions. The flow through the 
degasifier was varied from 1 to 10 gpm 
per square foot, the vacuum from 16 
to 26 in. of mercury, the drop from 6 
to 9 ft, and the pH from 7.9 to 6.0. 
The effluent was checked for methane, 
sulfides, and pH. Part of the effluent 
was dosed with chlorine, and part was 
passed through a granular activated- 
carbon bed. 
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Conclusions 


Certain facts were established, but 
insufficient time was available for a 
complete evaluation of all the factors 
involved in the removal of the methane 
and sulfides from this water. 

1. Complete methane removal was 
attained at a flow of 10 gpm per square 
foot with a vacuum of 16 in. of mer- 
cury, the maximum evacuation tried. 

2. The lower the rate of flow, the 
more sulfides were removed, at the 
same vacuum. 

3. The greater the evacuation, the 
more sulfides were removed, at the 
same rate of flow. 

4. Lowering the pH increased the 
removal of sulfides, all other conditions 
being equal. 

5. More sulfides were removed by 
the vacuum degasifier than by aeration 
at the same pH. 

6. The effluent of the degasifier was 
never milky. 

7. In all tests, the pH of the effluent 
was increased, indicating the removal 
of carbon dioxide, as well as hydrogen 
sulfide and methane. 

8. Falls between 6 and 9 ft were 
investigated. Although the greater fall 
produced slightly better results, the 
economics of the height of fall were not 
determined. 

9. Chlorine could be successfully 
used to oxidize the sulfides in the ef- 
fluent, provided that they did not ex- 
ceed 0.5 ppm. 

10. A granular activated-carbon fil- 
ter removed all traces of sulfide from 
the degasifier effluent, regardless of the 
quantity of sulfides present, with no 
trace of milky water. Time was not 
available to determine the length of 
run of the carbon filter, the effect of 
backwashing, or the effect of regen- 
eration of the activated carbon, 
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The vacuum degasifier can be a use- 
ful tool in the control of tastes and 
odors caused by a high sulfide content 
in water. The degasifier, with or with- 
out pH control, is not, in itself, the 
complete answer. Chlorination, alone 
or in conjunction with an activated- 
carbon filter, is needed to complete the 
treatment. 
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Revision of Steel Pipe Flange Specifications 


The AWWA Board of Directors has approved the following changes in 
Tables 1, 2, and 3 of the Tentative Standard Specifications for Steel Pipe 


Flanges—AWWA C207-52T : 


a, Flange dimensions have been added for intermediate pipe sizes (38, 40, 


44, 46, 50, and 52 in.) in all three tables. 


b. The second note under Tables 1 and 2 has been revised to point out that 
bolt diameters for Class B, in sizes greater than 48 in., do not conform to ASA 


B16b2 (25-psi cast-iron standard). 
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Study of High-Rate Filtration at the 
Dalecarlia Plant, Washington 


Norman E. Jackson 


A paper presented on Oct. 28, 1954, at the Chesapeake Section Meet- 
ing, Baltimore, by Norman E. Jackson, Chief, Dalecarlia Section, 
Water Supply Div., Washington Dist., US Army Corps of Engrs., 


Washington, D.C. 


ILTRATION of water at high 

rates has received continued atten- 
tion over the past decade, with in- 
creasing interest being manifested in 
the last few years. A brief review of 
recent literature on the subject in- 
dicates that there is much to support 
a raise in design rates from the nor- 
mally accepted value of 2 gpm per 
square foot. Baylis (1) stated in 1949 
that, assuming there is no sacrifice of 
water quality, a reduction in filter cost 
can be gained by operating at elevated 
rates, as the filter size can be reduced. 
He has substantial data (2) to show 
that excellent water quality can be 
maintained at high rates through the 
use of floc-strengthening aids and close 
control of water treatment. Economy 
may be gained through reduction in the 
size of filters but not necessarily in the 
effluent piping and the rate controller, 
where considerable head is lost at high 
rates. These appurtenances should be 
carefully designed if high rates are to 
be used. 

Hazen (3), in a 1953 discussion of 
the elements of filter design, also placed 
emphasis on the necessity for good con- 
trol of pretreatment and adequate su- 
pervision at high rates. He pointed 
out that the chances of providing such 
supervision in smaller plants, or in 
plants where sudden changes in raw- 
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water quality are likely, were not good, 
in general, and that the safety factor 
involved was much lower than else- 
where. The fact that heavy dosages 
of carbon, which are necessary in some 
plants for taste and odor control, may 
pass to the clear well is a deterrent to 
operation at high rates. In such cir- 
cumstances, it might even be found 
preferable to design more filters at the 
conventional rate of 2 gpm per square 
foot. Ina review of the data on several 
recently designed filters, Hazen found 
that higher rates are being used in 
some plants, particularly the larger 
ones, while most plants are still hold- 
ing fairly close to 2 gpm as a normal 
rating. 

Cox (4), in a 1953 article on high- 
rate filtration, also stressed pretreat- 
ment. Great care should be exercised 
to design each plant keeping in mind 
the local conditions and water char- 
acteristics, as well as the kind of su- 
pervision available and the factors of 
safety involved, rather than proceeding 
to adopt higher rates without support- 
ing data. Cox concluded that, in order 
to operate economically and effectively 
at rates in excess of 2 gpm per square 
foot, a plant should be designed as a 
whole to insure effective flocculation 
and sedimentation at all times. He 
indicated that a trend toward high 
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rates as standard practice would be 
unfortunate, unless the economy of 
high-rate filtration were fully justified 
by adequate engineering studies. 

Qualified opinion apparently agrees, 
then, that design rates higher than 2 
gpm could safely and economically be 
used in a particular locality, provided 
that sufficient engineering data and 
proper study justify the choice and 
that all relevant factors are integrated 
in construction to accomplish the pur- 
poses of the design. Furthermore, it 
is evident that adequate supervision of 
operation is a necessity. 

The current interest of Washington 
Aqueduct operating personnel in filter 
rates began when six new filters were 
placed in service at the Dalecarlia 
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mechanism of the old filters under high 
summer demands. It had been estab- 
lished that a large portion of the head 
loss could be eliminated and filter out- 
put increased by replacing this mecha- 
nism with a more efficient means of 
controlling the flow. Thus, it seemed 
advantageous to investigate, under 
similar conditions, the six new filters 
and selected units of the old filters, in 
two of which, for test purposes, the 
rate controller mechanism was re- 
placed by a straight pipe. Operation 
of the filters at high rates was one of 
the principal conditions of this test. 


General Information 


The Dalecarlia Filter Plant, which 
is operated by the Water Supply Div. 


D E F 
Main - 
Elbow Water 
Fittings 77 Clear Well 

Filtered -Water To Pressure 
and Forebay Zones 


Pig. 1. Schematic Diagram for Filter Performance Tests 


The filters were equipped with manometers, and elevations were read at the points 
indicated by letters A-F. 


Plant in April 1952. It was desired 
to learn which of several types of 
underdrains demonstrated the best hy- 
draulic characteristics at various rates 
of filtration. In addition, information 
was needed on the accuracy of the table 
gages, the performance of the rate con- 
trollers, and the action of the an- 
thracite medium in conjunction with 
the underdrains of the new filters. 
Prior to this time it had been ob- 
served that considerable head loss oc- 
curred through the rate controller 


of the Washington Dist., US Army 
Corps of Engineers, is the rapid sand 
component of the treatment facilities 
of the District of Columbia. It has a 
rated capacity of 109 mgd, based on 
26 filters, each carrying a nominal rat- 
ing of 4 mgd. When originally con- 
structed in 1927, the plant contained 
20 filters. As previously mentioned, 
six new filters, constructed under the 
current expansion program, were 
placed in service in April 1952. Ini- 
tially, the old filters were equipped 
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with sand, but, over the years, con- 
version to anthracite has been carried 
out. As of October 1954, sixteen fil- 
ters, including the six new ones, em- 
ploy anthracite, and ten use sand. 
The Potomac River at Great Falls, 


F 
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average turbidity treated in 1953-54 
was 49 ppm. The water is medium 
hard, averaging about 100 ppm as cal- 
cium carbonate. Natural alkalinity, 
averaging 65-70 ppm as calcium car- 
bonate, has always proved sufficient for 


Md., is the source of the raw-wa- coagulation requirements. Plankton 
TABLE 1 
Turbidity and Bacteriological Data 
| Bacteriological Data 
Initial | Order of 
Run No. No. Rate to Filters | thidity . 
ft ppm ppm —|—— 
| To Filter | To | Filter 
Filters Effluent | Filters Effluent 
10/28/52} 50 | 3 | 50 | 26 0.6 2 2 0 0 
Part! | 9 50 | 14 0.3 2 1 0 0 
Run 1 |) 2.6 0.7 2 1 | Oo 0 
| 24 4.0 2.5 1.5 2 1 0 0 
6/3/53 | 70 | 3 5.0 10 | 04 ) 
Parti | 9 5.0 10 | 0.2 
Runt | 22 | 40 10 | 02 
| 24 | 4.0 10 | O1 
| 
6/3/53 | 120-4. 12 
Part 2 | m4 | 3.0 120 | 28 
Run 2 | | | L 36 5° o* o° 
6/9/53 | 70 | 22 | 40 19 | O. 
Part 2 24 4.0 19 | OS 
Run 3 | 
6/12/83 | 70 | 22 | 20 14 | 0.0 
Part 2 | 24 2.0 1.4 0.6 
Run 4 | 
10/14/54 72 22. | .45 00 | OA 
Part3 m4} 40 | OO | O18 |>12¢% 4t Ot Ot 
Run 1 } 


* Maximumse for plant operation during period Jun. 3-19, 1953. 


t Maximums for plant operation during period Oct. 14-19, 1953. 


ter supply. Industrial- and domestic- 
waste pollution at this point is not 
serious, and turbidities, which at times 
reach rather high levels (1,250 ppm 
was the maximum treated since 1950), 
are, on the average, not excessive. The 


are troublesome at times but usually do 
not constitute a serious problem. 

The general pattern of treatment 
given raw water entering the plant 
consists of superchlorination followed 
by the application of liquid aluminum 
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sulfate (17 per cent Al,O,) for coagu- 
lation. No floc-strengthening agents 
are used at present. Flocculators are 
employed for floc growth, followed by 
4-5 hr of sedimentation at nominal 
flows. Sulfur dioxide is used for taste 
and odor control. Sufficient chlorine 
capacity is maintained for pretreat- 
ment, intermediate treatment, and post- 
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and 9 had the rate controller mecha- 
nism removed. All of the filters tested 
are equipped with perforated cast-iron 
lateral underdrains, with brass-lined 
perforations, except No. 9. Graded 
gravel supported the medium in each 
filter—about 20 in. of anthracite in 
No. 3 and 12 and about 15 in. of sand 
in No. 4 and 9. Each filter is rated at 
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Filter Rate | 
1 T A 
20 60 100 140 180 220 260 300 340 
Length of Run —hr 
Pig. 2. Performance Data, Filter No. 3 


Test conditions ; rate controller mechanism removed ; 4-in. cast-iron laterals with brass 
ferrules; graded gravel and anthracite (0.72-mm effective size); water temperature, 
50°F ; continuous run. 


treatment of the raw water. Fluoride 
is added as a dental health measure, 
and lime is used for pH adjustment of 
the water, as a last step in condition- 
ing before storage in the clear well. 


Description of Filters 


Of the four filters (No. 3, 4, 9, and 
12) chosen to start the tests, No. 3 


2 gpm per square foot, has 1,452 sq ft 
of area, and is considered a 4-mgd unit. 

When the six new filters were con- 
structed, four (No. 21, 24, 25, and 26) 
were equipped with perforated-tile un- 
derdrains, one (No. 22) with a por- 
ous-plate underdrain, and one (No. 
23) with a perforated asbestos-cement 
lateral underdrain. Thus, different 
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types of underdrains could be ob- 
served in operation, and data could be 
gathered to delineate the advantages 
and disadvantages of each. All except 
Filter No. 22 were equipped with 
graded gravel and 24 in. of anthracite, 
while No. 22 utilized only anthracite, 
to a depth of 31 in., as the filter 
medium. Like the old filters, each of 
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Filter Rate — gpm//sq ft; Head Loss —ft; Flow — mgd 
w 
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if 
Filter Rate 
1 
20 60 100 140 
Length of Run —hr 


Pig. 3. Performance Data, Filter No. 9 


Test conditions: rate controller mecha- 
nism removed; 4-in. cast-iron laterals 
without brass ferrules; graded gravel 
and sand (0.52-mm effective size) ; water 
temperature, 50°F ; continuous run. 


the new ones was designed with a 
nominal rating of 2 gpm per square 
foot (4 mgd, based on an area of 1,425 
sq ft). 

Both the old and the new filters 
have the standard table gages for flow 
and loss of head. All the filters are 
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equipped with Palmer rotary sweeps 
for surface wash. The backwash rate 
is indicated by a meter graduated in 
inches of rise per minute. Sand ex- 
pansion is not routinely measured but 
is controlled through the rate of back- 
wash. For measuring head losses and 
flows in the test, the filters were 
equipped with manometers, and eleva- 
tions were read at the points indicated 
on the schematic diagram shown in 
Fig. 1. 


Test Methods and Results 


In order to develop the information 
required, it seemed desirable to divide 
the gathering of data into four general 
parts. These parts will be outlined 
and the results dealing with high-rate 
filtration discussed. Comments and 
comparisons will be confined mostly to 
filters No. 3, 9, 22, and 24. 


Part 1 


In the initial test, old filters No. 3, 
4, 9, and 12 and new filters No. 21-26 
were operated under high-rate condi- 
tions by providing sufficient head dif- 
ferential between the outlet of the sedi- 
mentation basins and the clear well to 
produce an initial rate of approximately 
5 gpm per square foot on filters No. 
3 and 9 and approximately 4 gpm on 
No. 21-26. This differential was 
maintained as nearly constant over the 
test run as plant operations and pump- 
ing requirements permitted. Rate con- 
trollers on all filters were wide open, 
to allow maximum filtration rates. All 
filters were kept on the line until they 
ceased producing at maximum head 
loss. Samples for turbidity and bac- 
teriological analysis were collected ini- 
tially and at 8-hr intervals thereafter, 
for the extent of the run. After a test 
filter had been removed from the line, 
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it was backwashed ; the wash water re- 
quirements were noted; and the bed 
expansion data were observed at the 
maximum backwash rate. 

High initial rates of filtration did 
not have as pronounced an effect on 
the anthracite filters as on the sand, 
as may be seen in Fig. 2 and 3, which 
compare filters No. 3 and 9. Filter 
No. 3 was not down to its nominal 
rating of 4 mgd until about 120 hr, 
whereas No. 9 reached the same point 
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difference in effective sizes on the test 
filters. As similar sizes were not avail- 
able, however, the results are pre- 
sented for evaluation under the condi- 
tions outlined. Figure 4 shows the 
same factors for filters No. 22 and 24, 
with the same medium but different 
underdrains. The initial filter rate and 
head loss were somewhat higher on 
No. 22 than on No. 24, but over the 
period of the run the filters showed 
similar behavior. 


T T tT T 
Filter No. 22 Filter No. 24 
3° 
A L 
Flow Flow” im, Head Loss 
AL 
6 aN 
- Head Loss 
} 5 
oS 
1 
0 
0 10 20 30 40 50 60 70 80 90 O 10 20 30 40 50 60 70 80 90 100 


Length of Run—hr 
Fig. 4. Performance Data, Pilters No. 22 and 24 


Test conditions, No. 22: rate controller open; porous-plate underdrain; anthracite me- 


dium only (0.76-mm effective size) ; water temperature, 72°F ; continuous run. 


Test 


conditions, No. 24: rate controller open; perforated-tile underdrain; graded gravel 
and anthracite (0.72-mm effective size); water temperature, 72°F ; continuous run. 


in approximately 50 hr. The rela- 
tionship of flow, filtration rate, and 
length of run for anthracite of 0.72- 
mm effective size is compared with that 
for sand of 0.52-mm size in Fig. 2 and 
3 for similar filters tested under similar 
conditions. It is recognized that a 
completely objective comparison of the 
performance of anthracite and sand 
cannot be drawn here because of the 


Figure 5 indicates the inability of 
existing filters and wunderdrains de- 
signed for 2 gpm per square foot to 
handle initial rates of 5—5.5 gpm with 
anthracite and 4 gpm with sand. Fil- 
ters No. 3 and 9 (Fig. 2 and 3) both 
produced high rates, but at the ex- 
pense of high head loss. When per- 
formance is expressed as rate of flow 
per foot of head loss, it is evident from 
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Fig. 5 that, even with anthracite, such 
rates take their toll in early reduction 
of output. Another approach is to 
compare the area under the two curves 
in Fig. 5 between any time limits. 
This area, which represents the quan- 
tity of flow per foot of head loss dur- 
ing a given period, is smaller for the 
sand filter (No. 9) than for the an- 
thracite filter (No. 3). Applying the 
same comparison to filters No. 22 and 
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in Part 1 did not suffer under these 
high rates. The turbidities given es- 
tablish the order of values observed in 
the filter effluents. Numerous read- 
ings were taken on the effluent waters, 
and, in general, the turbidities were 
well below 1 ppm. As turbidities up 
to 10 ppm are acceptable, according 
to US Public Health Service stand- 
ards, there appears to be an ample 
factor of safety in this respect, if high 


TABLE 2 
Performance Data 


Filter 
Rate 
gpm/sq ft hr 


Flow 
Rate 
med 


900; 45 | 24 
851) 4.9 24 


24 (Fig. 6)—with the same filter 
medium as No. 3, but with different 
underdrains; with the rate controller 
in place, although open ; and with rates 
of about 4 gpm per square foot—it 
may be seen that, over the period of 
the run, No. 22 and 24 would produce 
more water at reduced initial rates. 
Table 1 shows that the quality of 
the water produced by the test filters 


Flow 
Period 


Head Loss—/ft | Performance 
per Foot 
Increase in 
Head Loss 


Water 
Produced 
mil gal 


| initial Final | Increase 


5.38 
4.55 


9.00 
8.51 


3.43 
3.10 


standards of pretreatment are main- 
tained, 

The bacteriological data gathered 
proved to be of little significance, be- 
cause the water to and from the filters 
is practically sterile. There were con- 
sistently low counts at both points, 
and at all times the MPN was zero. 
The data did indicate, however, that 
bacteria were not being drawn from 
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No. | mil gal 
Jun. '53 | | 
Part 2 | | 
Run2 | 22 | 70 | 6.2 30 | 72 | 186 | 0.89 | 3.83 | 2.94 | 6.34 . 
24 | 62 | 30 | 66 | 16.9 0.66 | 3.66 | 3.00 | 5.63 
| | | 
Run 3 | 22 | 70 |810| 40 | 26 | 8.75 | 1.21 | 2.53 | 1.32 | 6.60 : 
| 24 | 8.52 | 4.0 22 | 7.80 | 1.419 | 2.67 | 148 | 5.26 
Run 4 | 22 | 70 | 3.75 | 2.0 75 11.70 | 0.83 3.83 | 3.30 3.52 
| 24 | 70 | 3.90) 2.0 | 75 | 12.20 | 0.50 4.91 | 441 | 2.76 
10 | | 
Run 5 | 22 | 70 | 3.20; 15 | S8 7.70 | 0.33 | 2.18 | 1.85 4.20 
| 24 | 70 | 20 | 42 | 655 | 052) 195| 143 | 4.57 
Oct. '53 | | | 
Part 3 | | | | 
rot 2 | 2 | | 1.76 | | 1.07 | 
. 
| 24 | 72 | | is 1.87 | 
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Pig. 5. Flow Rate-Head Loss Ratio Versus Length of Run 
(Pilters No. 3 and 9) 


Range of filtration rates: 5.5-2.4 gpm per square foot for No. 3, 40-1.7 gpm per 
square foot for No. 9. Other conditions as in Fig. 2 and 3. 
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Pig. 6. Flow Rate-Head Loss Ratio Versus Length of Run 
(Pilters No. 22 and 24) 


Range of filtration rates: 4.1-0.7 gpm per square foot for No. 22, 4.2-08 gpm per 
square foot for No. 24. Water temperature, 50°F ; other conditions as in Fig. 4. 
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the beds in quantity by the force of 
the high filtration rates. 

An interesting sidelight that was 
noted during Part 2 of the tests might 
be mentioned at this point. In the 
backwashing procedure of Part 2, bac- 
teriological samples were collected at 
the maximum rise rate of backwash, 
25 ipm, about four times the maxi- 
mum filtration rate, near the end of 
the washing cycle. Analyses showed 
standard plate counts as high as 9,160 
and a maximum MPN of 240. With 
practically sterile water in and out of 


No 


Initial Head Loss —ft 
x 
N 
> 


1 2 3 4 5 
Filter Rate — gpm /sq ft 


Fig. 7. Initial Head Loss 


oF 


Rate controller operative; other condi- 
tions as in Fig. 4. 


the filters, fairly high chlorine residuals 
on the filters (about 0.9 ppm during 
this test), and satisfactory wash water 
analyses, it may be wondered what 
chlorine-resistant strain was able to 
coax an existence from such an in- 
hospitable environment. 


Part 2 


The principal objective of Part 2 
was to determine if the rate controilers 
on the six new filters functioned prop- 
erly. In order to gather additional 
data, however, filters No. 3, 4, 9, and 
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12 were again tested along with the 
new filters, under continuous-run and 
head differential conditions as in Part 
1. The rate controllers were set to 
operate at 8, 6, 4, and 2 mgd, equiva- 
lent respectively to 4, 3, 2, and 1 gpm 
per square foot. The filters were oper- 
ated only long enough to determine the 
rate controller action. For this pur- 
pose, a normal filter run of 70-80 hr 
on anthracite and 40—50 hr on sand at 
about normal rates was generally suf- 
ficient. 

Bacteriological data were not col- 
lected in this test, as data from Part 1 
indicated practically sterile water going 
to the filters and coliform-free water 
in the filter effluent, rendering data on 
removal of bacteria nonsignificant. A 
residual-aluminum test was substituted, 
to give some indication of floc in the 
filtered water. Samples were com- 
posited from eight points in the filter 
and from the filter effluent. A chemi- 
cal analysis was run to determine the 
residual as aluminum. Bacteriological 
quality was not disregarded, however, 
routine analyses during a normal day’s 
operation being used to determine it. 
The pattern indicated in Part 1 was 
evident in Part 2, as shown in Table 
1. Turbidity samples were collected 
every 4 lr for the first 48 hr and every 
8 hr thereafter until the end of the run. 
Backwash procedure, bed expansion 
data, wash water requirements, and 
so forth were noted as in Part 1. 

The results of Part 2 are illustrated 
graphically in Fig. 7 and 8. For the 
filtration rates observed on filters No. 
22 and 24—up to 4 gpm per square 
foot—the initial head loss varied ap- 
proximately as a straight line. Filter 
No. 24, with the perforated-tile bot- 
tom, had a somewhat lower initial head 
loss than No. 22 for the same filter 
rate, although the difference was al- 
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most negligible. When head losses 
over a continuous run at rates of 3 
and 4 gpm per square foot are com- 
pared for the two filters, however, the 
porous plate shows to advantage, with 
less head loss at both rates (Fig. 8). 
The rate controllers that were utilized 
to secure data for Fig. 7 and 8 and 
Table 2 functioned satisfactorily ex- 
cept at the low settings of 1-1.5 gpm 
per square foot, where, it is believed, 
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Table 3 indicates the range of quan- 
tities of initial residual aluminum in 
the filter effluent over the period of the 
test. Data taken continuously during 
the run show an average of approxi- 
mately 0.20 ppm of aluminum in the 
filter influent and about 0.06 ppm in 
the effluent, a fairly low order of 
values. The data indicate about 50- 
60 per cent removal of aluminum, on 
the average. It should be noted that 


TABLE 3 


Residual-Aluminum Analysis 


Date and 


Run No. Filter No. 
6/3/53 70 3 
Part 2 9 
Run 1 22 
24 
6/3/53 | 70 22 
Part 2 24 
Run 2 
6/9/53 70 22 
Part 2 4 
Run 3 
6/12/53 70 22 
Part 2 24 
Run 4 
6/16/53 | 70 22 
Part 2 24 


Run 5 


the constant high differential applied 
across the filters placed the controller 
beyond its compensating range. 

Table 2 compares the performance 
of filters No, 22 and 24, expressed as 
million gallons per foot of increase in 
head loss. In general, the lower rates 
resulted in poorer performance, and 
the higher rates in better performance. 
In this category also, No. 22 showed 
to advantage. 


Order of Residual 


Initial Residual 
Aluminum to 


Initial Rate Aluminum in 


gpm/sq ft Filters (Al) Filter Effluent (Al) 

ppm | ppm 
5.0 0.15 0.03 
5.0 0.15 0.05 
4.0 | 0.15 0.03 
4.0 0.15 0.05 
3.0 0.27 0.22 
3.0 0.27 0.20 
4.0 0.23 0.15 
4.0 0.23 0.17 
3.0 0.17 0.15 
3.0 0.17 0.17 
2.5 0.35 0.28 
2.5 0.35 0.25 


the analysis for aluminum accounts 
for all of the applied aluminum pres- 
ent, whether in solution or in hydrox- 
ide form. 


Part 3 


From Parts 1 and 2, it appeared that 
filter No. 24 was representative with 
regard to the performance of the perfo- 
rated-tile underdrain. As the perfo- 
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rated asbestos-cement lateral did not 
appear to be outstandingly better than 
the other types, it was decided to in- 
vestigate filters No. 22 and 24 further. 
Moreover, additional information was 
wanted on high rates, and, because the 
highest rates could be obtained from 
filters No. 3 and 9, they were included 
in the Part 3 test. Essentially the 
same conditions prevailed in this part 
as before, and again maximum rates 
were employed over continuous runs, 
but only to the point where the filters 
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tration at increments of about 1% in. 
from the surface downward to within 
about 2 in. of the bottom. As of Octo- 
ber 1954, the only determination made 
was on Filter No. 22. In addition, the 
porous plates of No. 22 were uncov- 
ered, two plates removed, and the 
plates and filter beneath examined. 
Floc and mud were found in easily 
discernible quantities down to within 
approximately 2 in, of the underdrain 
(about a 24-in, penetration), as is 
shown in Fig. 9. It should be noted 


5 


4 gpm/sq ft 
No, 22 3 gpm ft 
No. 24~] A x 

1 

° 10 20 30 40 50 60 70 80 90 100 


Length of Run —hr 
Pig. 8. Comparative Head Losses 


Rate controller operative; water temperature, 70°F ; other conditions as in Fig. 4. 


dropped below normal rating—about 
40 hr on the sand filter (No. 9) and 
70 hr on the anthracite filters (No. 3, 
22, and 24). 

In Part 3, preliminary studies were 
begun on the depth of floc and mud 
penetration after rates up to 4.5 gpm 
per square foot during a continuous 
run of 70 hr. Core samples of the 
beds were taken before backwashing, 
and qualitative determination was made 
of the amount of floc and mud pene- 


that this photograph is not offered as 
illustrating a quantitative determina- 
tion, although relative quantities are 
shown, but only as visible evidence of 
what was found in one sampling on 
one filter run starting at a rate of about 
4.5 gpm per square foot. Considerably 
more data are needed before a final 
analysis can be made. Microscopic ex- 
amination of the bottom 2 in. of sample 
showed the presence of flec. but not in 
significant quantities. 
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The examination of the porous plates 
did not reveal any firm clogging of the 
pores that normal backwash could not 
be expected to remove. Loss of head 
under high rates did not indicate any 
unusual condition as compared with 
the tile underdrains. The filter has 
been in service only 24 years, however, 
and further data on backwash will be 
needed to indicate any trend toward 
gradual clogging. An examination of 
the stainless-steel bolts, threads, and 
washers holding the plates in place re- 
vealed no visible corrosion. The pH 
of the water at this point averages 
about 6.4-6.7. 


Jour. AWWA 


crease reached approximately 35 per 
cent. Based on this relatively short 
experience, the wash water percentage, 
which normally would average 2.0-2.3, 
could be expected to average 2.7-2.8 
at high rates, and it might well be an- 
ticipated that wash water requirements 
would increase from 0.3 to 0.8 per 
cent, if an efficient standard of wash 
were maintained. Further examina- 
tion of this phase of high-rate filtration 
will be carried out in future tests. 


Part 4 


Part 4 has not yet been initiated but 
is planned for the near future. Per- 


Fig. 9. Floc and Mud Penetration 


These samples were taken on a filter run starting at a rate of about 4.5 gpm per 
square foot. 


A description of the results of Parts 
1, 2, and 3 with relation to increases in 
the quantities of wash water due to 
high filtration rates has been delayed 
until this point in the paper in order 
to summarize the data for all three parts 
of the test. In both Parts 1 and 2, it 
was found that an average increase of 
25 per cent in wash water volume was 
required to bring the wash water efflu- 
ent of the filters which had been under 
high rates to the comparative clarity 
of a standard wash for filters operated 
at normal rates. In Part 3, this in- 


formance tests will be conducted on 
the six new filters in order to secure 
comparative data on all of them over 
an extended period with uniform rates. 
Further observations on floc penetra- 
tion, floc passage to filtered water, 
backwash pressures and head losses, 
and wash water consumption are also 
planned. 


Conclusions 


A study of high-rate filtration is 
being carried on at the Dalecarlia Fil- 
ter Plant, Washington, D.C. Results 
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observed up to October 1954 form the 
basis for the following conclusions: 

1. Water meeting present standards 
of chemical quality, turbidity, and bac- 
teriological purity can be produced at 
high rates of filtration—up to 5 gpm 
per square foot—over a range of tem- 
peratures from 50°F to 72°F,* pro- 
vided that efficient pretreatment (floc- 
culation and sedimentation) is main- 
tained, super- or free residual chlori- 
nation is employed, and qualified oper- 
ating and supervisory personnel are 
available. 

2. There appears to be little ad- 
vantage in operating existing filters de- 
signed for 2 gpm much above 4.0 gpm 
per square foot. Beyond this point, 
initial head losses are excessive, even 
in anthracite media, causing deep pene- 
tration of the bed by suspended matter 
and leading to an early reduction of 
flow. 

3. Head losses at high rates in filter 
effluent piping and rate controllers are 
a large part of the total head loss. 
These appurtenances should be de- 
signed to keep head losses low, if 
nominal filtration rates greater than 
the standard 2 gpm per square foot 
are used, 

4. In uprating existing filters de- 
signed at 2 gpm per square foot, re- 

*There is no reason to believe that this 
statement would not be true over a tempera- 


ture range from 34° to 85°F, but tests have 
not been made at these extremes. 
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placement of inefficient or inoperative 
rate controllers with control equip- 
ment operating at less head loss should 
be investigated. 

5. Anthracite with an effective size 
of 0.76 mm demonstrated more favora- 
ble characteristics, at high rates, with 
regard to all phases of head loss, flow, 
and length of run than did sand of 
0.56-mm_ size. 

6. Wash water use can be expected 
to increase from about 0.3 to 0.8 per 
cent under high-rate filtration, depend- 
ing on varying raw-water conditions 
and factors of treatment involved. 

The data presented herein neces- 
sarily reflect plant operating condi- 
tions, which, in general, cannot be con- 
trolled as closely as in laboratory in- 
vestigation. It is believed, however, 
that information based on full-scale 
operation will be of much value in in- 
creasing present plant efficiencies and 
contributing toward design criteria for 
use in future planning. 
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Increasing Filter Capacity by Aeration 


Pieter C. Lindenbergh 


A contribution to the Journal by Pieter C. Lindenbergh, Director of 


Water Works, Leyden, Netherlands. 


HIE Leyden Dunewater Co. draws 
its water from dunes along the 
coast of the North Sea in the Nether- 
lands (1). Geologically speaking, these 
sand dunes are still very young, a fact 
which is of some consequence to the 
quality of the water obtained. It is a 
little harder than elsewhere and con- 
tains rather a lot of organic matter. 
The iron and manganese in the water 
are difficult to remove. The rapid 
sand filter installation experienced dif- 
ficulties because, in long runs, the filter 
material (sand and gravel) became ex- 
tremely sticky. Backwashing with air 
and water did not prevent clogging, 
and eventually great cracks occurred 
in the beds, particularly where the 
filter material was washed away as a 
result of the great velocity of the wash 
water. These problems, which were of 
the same nature as those described by 
Baylis (2), arose as soon as the rate 
of filtration exceeded 4 ft per hour (0.5 
gpm per square foot). 

Increased water consumption made 
it necessary either to apply a consider- 
ably greater rate of filtration or to add 
new filters. The first method caused 
serious interruptions of the work at 
inopportune moments, while the second 
was very expensive. Moreover, the 
area from which the water had to be 
obtained was too small to supply all 
that would be needed in the near fu- 
ture, and more ground was not avail- 
able. The company was understand- 


ably hesitant to invest large amounts of 
money in an extension of the rapid 
sand filter installation, especially as it 
was not certain that the filters to be 
added would fit into the plans for a 
new water supply. Therefore, a solu- 
tion was sought that would permit a 
considerable increase in the rate of 
filtration without causing the above- 
mentioned difficulties. 

The filters were constructed in such 
a way that it was thought possible at 
least to double the filtration rate if only 
the raw water could be pretreated to 
prevent clogging of the filter material. 
Pilot tests showed that a rate of at 
least 15 ft per hour could be employed, 
provided that complete oxidation of 
ferrous to ferric iron took place in the 
water before it was brought on the 
filters. To obtain this result, aeration 
of the raw water by means of sprink- 
lers above the filters was tried, but 
proved to be insufficiently effective, as 
complete conversion to the ferric state 
did not take place above the filter bed. 
Experimental installations were kept 
in operation for a long time, not with- 
out success, but it appeared that ap- 
plication of the methods investigated 
to the whole plant would be rather ex- 
pensive. 


Aeration Apparatus 


The solution finally adopted was to 
discard the idea of sprinkling the wa- 
ter in the air and, instead, blow the air 
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into the water in a vertical tube. This 
is done in such a way that a whirling 
motion is imparted to the air-water 
mixture, which is drawn upward owing 


Outlet 


Horizontal 
Cross 
Section 


Aerated-Water Outlet 


Raw-Water Inlet 


Sludge Removal 
Pig. 1. 


This patented apparatus has been used 
successfully for the pretreatment of high- 
iron water in the Netherlands. 


Aeration Apparatus 


to the difference in specific gravity be- 
tween water with air and without air. 
At the bottom of the tube, a sucking 
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action is created. The apparatus (Fig. 
1) is designed so that the water has to 
pass the air inlet several times. Thus, 
intense aeration of the water takes 
place repeatedly, 

By this method, not only are the fer- 
rous compounds fully converted in an 
economical manner, but also all organic 
matter which can be assimilated is 
oxidized to the greatest extent possi- 
ble before the water reaches the filters. 
All material to be taken from the wa- 
ter is held on top of the filter bed, so 
that air backwashing might very well 
be replaced by surface washing. At 
Leyden, this is not necessary, however, 
as the present system for washing with 
air is satisfactory. 

The same amount of electric power 
as needed for sprinkling gives an air 
pressure just sufficient to overcome the 
counterpressure (6-7 psi) in the aera- 
tor, so that the new method does not 
increase the cost of aeration. The pre- 
treatment of the raw water with this 
apparatus was carried out successfully 
for a year on one filter, which was 
easily able to sustain a rate of 15 ft 
per hour. The apparatus has now been 
adopted for all of the rapid sand filters 
of the Leyden Dunewater Co., making 
unnecessary the building of additional 
filters in the near future and resulting 
in a saving of about $263,000 in capital 
expenditure. 

It stands to reason that the quantity 
of air required depends upon the qual- 
ity of the water to be treated. The 
more difficult the water is to treat, the 
more air is needed. For Leyden dune 
water, a volume of free air equal to 
about 80 per cent of the volume of 
water suffices. At one paper mill, 
however, where even coke filters were 
ineffective, an equal volume of air and 
water was required to obtain satisfac¢ 
tory results. There, the water, after 
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passing through both coke and rapid 
sand filters, still contained 0.3 ppm of 
iron, which is too much for the manu- 
facture of paper. By aerating the 
water in the apparatus described, be- 
fore rapid sand filtration, the iron con- 
tent was reduced to 0.08 ppm. 

The use of the aeration apparatus, 
on which a United States patent has 
been taken out, is not restricted to 
water works. Paper mills in the 


Netherlands have found it very useful 
for the pretreatment of high-iron wa- 
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ter. The apparatus gives excellent 
technical and economical results where 
other systems have failed. It is likely 
that it can also be successfully used to 
clarify all kinds of sewage and waste 
water. 
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Alabama Short-School Program 


Arthur N. Beck 


A paper presented on Oct. 27, 1954, at the Alabama-Mississippi Sec- 
tion Meeting, Birmingham, Ala., by Arthur N. Beck, Chief Engr. & 
Director, Bureau of Sanitation, State Dept. of Public Health, Mont- 


gomery, Ala. 


ITH the ever increasing use of 

water, the growing demands for 
improved quality, and the utilization 
of streams for waste disposal, it is 
becoming more and more apparent 
that everyone engaged in the field of 
water supply must be kept abreast of 
the latest equipment, techniques, and 
procedures. One means of accomplish- 
ing this purpose is the establishment 
of water and sewage works short- 
course schools. Such a school was in- 


augurated in Alabama in the summer 


of 1946. Although many efforts had 
been made prior to that date to develop 
such training, the conflicting view- 
points of the sponsoring agencies could 
not be reconciled sooner. In earlier 
years the problem of training water 
filtration plant operators was met in 
part by having engineers of the Bureau 
of Sanitation of the Alabama Dept. of 
Health bring the courses to the field. 
This method of training was inade- 
quate, but it did serve the purpose of 
instructing the operators in the proper 
use of plant equipment. When new 
plants were placed in operation, bureau 
engineers spent considerable time with 
inexperienced personnel. They were 
taught such practical things as which 
valves to open to filter and to wash 
and were instructed in the maintenance 
of equipment, the calibration of feed 
machines, laboratory tests for coagula- 
tion, and chemical laboratory control 
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tests. It is surprising how easily in- 
experienced men learn the rudiments 
of plant operation in a relatively short 
time. It is true that, usually, opera- 
tion was purely by rote, but, a quality 
product was generally produced. 
Approximately 100 persons attended 
the first 5-day school in 1946, It was 
sponsored jointly by the Alabama 
Polytechnic Institute, the University 
of Alabama, and the state health de- 
partment. Since then schools have 
operated annually, alternating between 
the two universities, under the spon- 
sorship of the agencies mentioned. 
The schools have had an average at- 
tendance of approximately 110. From 
the beginning the operators attending 
showed an intense interest in a certi- 
fication program. Careful considera- 
tion indicated that the best voluntary 
certification program would be one 
sponsored by an organization made up 
principally of water and sewage oper- 
ators. Consequently, the Alabama 
water and Sewage Assn. (AWSA) 
decided to act as sponsor. The objec- 
tives of this organization, which is also 
a cosponsor of the schools, include the 
advancement of theoretical and practi- 
cal knowledge in the water and sew- 
age works field, the encouragement of 
friendly relations and exchange of in- 
formation among persons concerned 
with the field, and the development of 
short-school and licensing programs. 
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Since the beginning of the certifica- 
tion program in 1950 it has been the 
policy to give written licensing exami- 
nations following the completion of 
each short-course school. Four grades 
are offered for water works operators 
and three for sewage plant operators. 
The qualifications for each grade are 
defined in the AWSA bylaws. The 
bylaws further provide for examining 
boards, one for each of the two sec- 
tions (water and sewage). The chief 
sanitary engineer of the state health 
department serves as chairman of both 
boards. At present 92 water works 
operators and nine sewage plant opera- 
tors hold certificates. (Certification of 
sewage works operators was begun in 
1953.) 

The objectives of a short course 
should include: [1] development of a 
deeper appreciation of the responsi- 
bilities of the operator’s position; and 
[2] aid in informing the general pub- 
lic of the importance of water supply 
and sewage works management. In 
the author’s opinion the schools have 
accomplished these aims to a limited 
degree. Ffforts have been made by 
the sponsoring agencies and the per- 
sons in charge of conducting the 
courses to give those attending basic 
academic information, as well as prac- 
tical operational instruction. Class- 
room and laboratory work, consisting 
of both lectures and actual student par- 
ticipation in chemical and bacteriologi- 
cal experiments, has been the practice 
in the schools. Owing to the com- 
plexity of the operation of water fil- 
tration and sewage plants, those re- 
sponsible for developing the courses 
are prone to overload the programs 
with courses pertaining to these sub- 
jects. The Alabama short courses 
have, no doubt, been unbalanced at 
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times, but efforts are made to include 
subjects of interest to all personnel 
engaged in the field of water works 
operation, taking into account the fact 
that only approximately 20 per cent of 
the water supplies in the state are from 
surface sources. 


Need for Improvement 


As has been pointed out, it is felt 
that the schools have done a wonderful 
job in accomplishing the purpose for 
which they are intended, but they are 
still not reaching the maximum num- 
ber of people. Although attendance 
has held up exceptionally well, it seems 
that many of the students are the same 
year after year. This is an indication 
that they are receiving benefits each 
time they attend, and they ought not 
to be discouraged from doing so, but 
the lack of interest on the part of 
many others, both those in managerial 
positions and those in plant opera- 
tion, is rather disappointing. A large 
number of the water supplies in Ala- 
bama, approximately 240, are located 
in communities of 2,500 people or 
fewer. It is in this group that interest 
is lagging, and some means should be 
found to stimulate their participation. 
Attendance could be further increased 
if more managers, especially of water 
utilities without filtration, could be 
persuaded to send operating personnel 
to these schools. 

In the past, little or no time was de- 
voted to problems relating strictly to 
management (with the possible excep- 
tion of public relations). Absence of 
courses and lectures in this specialized 
field may be due largely to manage- 
ment’s lack of interest. Although 


many managers of water supply and 
sewage 


works have attended the 


| 

i 
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schools, no request has been made to 
include courses of particular concern 
to this class of personnel. Neverthe- 
less, there is a definite need to expand 
the school in order to remedy this de- 
ficiency. Public relations cannot be 
stressed too much, particularly at a 
time when the necessity for water 
works expansion demands additional 
capital, which must eventually come 
from the water users. Every manager 
of a utility should be well grounded 
in sound accounting and financing 
principles, for, without such knowl- 
edge, the utility will more than likely 
be run in a slipshod manner. It is of 
the utmost importance that all expan- 
sion programs be well planned, engi- 
neered, and executed. If a utility, 
whether large or small, is to operate 
efficiently, the manager or superin- 
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tendent must be well versed in all 
phases -of business administration. 
These subjects can be included in the 
curricula of future schools, and they 
surely will be, if sufficient interest is 
shown by water and sewage works 
managers. 

Many other subjects could and 
should be taught, but existing condi- 
tions limit what can be offered. The 
need for broadening the scope of the 
school stands out vividly, but at the 
same time some means must be found 
to quicken the enthusiasm of water 
and sewage works men in seeking ways 
of doing a better job. If such an at- 
titude is brought about, programs can 
be developed to benefit the personnel 
of the entire water and sewage works 
industry rather than only segments 
of it. 


New Edition of Cast-Iron Fitting Standards 


The Tentative Standard Specifications for Cast-Iron Pressure Fittings— 


AWWA Ci00-52T have been revised. 


The new (third) edition, which is desig- 


nated C100—54T, contains the following principal changes: 

a. Section 7—Tests of Material—-has been revised to conform with the re- 
quirements in ASA A21.10 (AWWA C110). 

b. The tables of lugs, bends, offsets, reducers, caps, and plugs have been 
revised to show dimensions of most interest to the trade, such as laying lengths, 
while minor dimensions of less interest have been eliminated. 

c. Comments have been introduced on the possibility of reinforcing or 
strengthening the larger sizes of tees and crosses, as well as of wye branches. 

d. Tables of split sleeves and wall sleeves, not previously included, have also 


been added. 
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Water Works Radio in Suburban Philadelphia 


George H. Dann 


A paper presented on Jun. 25, 1954, at the Pennsylvania Section Meet- 
ing, Allentown, Pa., by George H. Dann, Vice-Pres. & Gen. Mogr., 
Philadelphia Suburban Water Co., Bryn Mawr, Pa. 


HE Philadelphia Suburban Water 

Co. serves approximately 500,000 
persons in an area of 300 sq miles. 
Long transmission lines and pumping 
stations on the periphery of the ter- 
ritory discharge into a distribution 
system comprising 1,570 miles of 
pipe. The company instituted its radio 
communication system in 1947, at a 
time when increasing use of water re- 
quired close synchronization between 
the sources of supply and the distribu- 


tion system and when the availability 
of experienced manpower was some- 
what limited. 

After a demonstration by the Bell 
Telephone Co., a radio receiver-trans- 
mitter was installed in each of seven 


cars. In making a call from a car, the 
receiver was lifted off the hook, send- 
ing a signal to the central office in 
Philadelphia. An operator there would 
ask what number was desired and 
would then route the call over land 
wires or rebroadcast it to another car 
in the area, For this service, the phone 
company charged $22 a month per car. 

In several years the service had be- 
come so popular with the water com- 
pany and other organizations that there 
were 45 units on one channel, which, 
along with the other mobile-radio chan- 
nels, had reached a saturation point. 
Consequently, the water company made 
an investigation to determine what 


steps it could take to insure that it 
would have the use of the radio com- 
munication system whenever needed. 
After an analysis of the various pro- 
posals submitted to the company, in- 
cluding two by manufacturers of radio 
equipment, it was decided to accept an 
offer by the Bell Telephone Co. to 
provide a complete two-way radio com- 
munication service, consisting of a 
central station, substations at the dis- 
trict offices and pumping stations, and 
21 mobile car units. Equipment was 
to be rented on a monthly basis rather 
than purchased, to guard against possi- 
ble losses due to obsolescence. Under 
the contract, the Bell Telephone Co. 
furnishes, maintains, and modernizes 
the equipment. 

A 250-w transmitter was located in 
the Bryn Mawr, Pa., operations build- 
ing. The antenna, 550 ft above sea 
level, is attached to a standpipe. Fifty- 
watt units were installed in the cars, 
in six substations, and in the home of 
the distribution engineer. The tele- 
phone company charges $85 a month 
rental for the 250-w base station, $22 
for each mobile unit, and $43 for each 
substation. Since installation, the tele- 
phone company has found it necessary 
to meet many changing conditions, a 
fact which justifies the decision to rent 
the equipment instead of buying it. 
The 24-hr maintenance service pro- 
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vided by Bell has been very satisfac- 
tory. A total of 60 water utility em- 
ployees are directly concerned with the 
operation of the radio system. 


Uses of Radio 


The radio communication system has 
proved useful for an ever increasing 
variety of purposes. If a fire breaks 
out, the water works inspector’s car is 
radioed, and he is requested to go to 
the location indicated and report on 
the situation. When the size of the 
fire warrants it, the inspector checks 
the residual pressure on the hydrants 
being used, determines whether any ad- 
ditional supply is required, and radios 
his findings to the office. If additional 
supply is needed and the system is not 
wholly automatic, the superintendent 
can make adjustments at the pumping 
stations or at some district valves. 
This procedure gives the firemen on 
the job a sense of security, so that they 
no longer make a habit of calling the 
water company to demand a greater 
supply the moment they reach the scene 
of a large fire. 

Because some of the pumps supply- 
ing the long transmission lines are of 
the positive, cross-compound type, line 
valve closure must be synchronized 
with the closing down of the pump 
throttle. Since the radio communica- 
tion units have been in operation, the 
practice has been to send a car to the 
site of each valve involved; the crews 
then stand by to operate the valve on a 
signal from the dispatcher or the super- 
intendent at the main office, who is also 
in contact with the pumping station. 
A similar procedure, with certain 
modifications, is employed when the 
line is ready to return to service. 

With the radio communication sys- 
tem, possible for the main office 
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to be kept constantly informed of the 
progress of any repair job, so that in- 
quiring consumers can be told ac- 
curately what the probable duration of 
a shutdown will be. The ability to 
answer such questions precisely is of 
great public relations value. 

Because of the extensive area served, 
the routes of inspectors and metermen 
are often far removed from the central 
office. This situation makes radio par- 
ticularly useful in handling emergency 
calls. The central office knows just 
what man is available in a certain ter- 
ritory and can notify him of the call 
within a few minutes of receipt. Fur- 
thermore, when an order is trans- 
mitted, it is picked up by every re- 
ceiver on the network, so that a roving 
inspector in the neighborhood of the 
emergency can often handle it. 

On one occasion a woman customer 
in a suburban area phoned rather fran- 
tically to report that a broken water 
pipe was flooding her basement. Not 
2 min after she hung up, her doorbell 
rang. On answering, she found a 
water company inspector there. Of 
course, such an incident is not usual, 
but it does illustrate what radio can 
accomplish. 

Water system radio communications 
would undoubtedly be of great assist- 
ance in peacetime catastrophes, as well 
as war disasters. The local power 
company normally supplies the base 
stations, but the water utility maintains 
gasoline-driven generators as standby 
units. With the flip of a switch and 
the starting of a motor, the stationary 
transmitters could operate on emer- 
gency power, while the mobile units 
would run on the car battery, as they 
do ordinarily. Thus, even if the local 
telephone and power systems were put 
out of operation, the water works 
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could still operate efficiently. During 
a terrific rainstorm on Nov. 25, 1952, 
many power lines were disrupted, and 
the telephone system was so flooded 
with calls that it was impossible to 
transmit orders to the pumping sta- 
tions and distribution units. By utiliz- 
ing an emergency circuit, however, the 
water company was able to maintain 
contact and continue its operations. 
This occurrence emphasized the need 
for standby power. 


Conclusion 
This paper has described the bene- 


fits of radio communication experi- 
enced by the Philadelphia Suburban 
Water Co. Whether radio would 
prove equally beneficial for other utili- 
ties depends, of course, on the specific 
conditions under which they operate. 
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As with other equipment and pro- 
cedures, the value of radio must be 
balanced against its cost. Some of the 
benefits—such as savings in labor time 
and car mileage—can be evaluated on 
a dollar basis. Others—like enhanced 
public relations, minimizing of damage 
from main breaks,’ and assurance of 
continued operation in time of dis- 
aster—are difficult to assess in terms 
of money. 

In considering the use of radio, a 
water works manager should analyze 
the needs of his system, study the 
possible savings radio might effect, 
and obtain concrete proposals with re- 
gard to installation, operation, and 
maintenance of radio facilities. It 
should then be feasible to determine 
whether radio service would be prac- 
tical and economical. 
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Chloride Contamination of Ground Water in Ohio 


A. A. Ulrich 


A paper presented on Sep. 24, 1954, at the Ohio Section Meeting, Day- 
ton, Ohio, by A. A. Ulrich, Vice-Pres., Ohio Water Service Co., 


Massillon, Ohio. 


HEN streams are excessively 
WH by sewage and in- 
dustrial wastes, the situation can often 
be remedied in a relatively short time 
by removing the source of pollution. 
If surface water containing highly min- 
eralized wastes seeps through the 
ground into underlying fresh-water 
aquifers, however, the results may be 
felt for a decade or more, and the af- 
fected ground water may never regain 
its original quality. 

Massillon and other Ohio cities in 
the Tuscarawas and Muskingum val- 
leys are fortunate in having access to 
large bodies of underground water. 
While industrial and municipal sup- 
plies elsewhere were being threatened 
by shortages, these cities enjoyed an 
abundance of water for all purposes. 
But now they are faced with a most 
serious problem—contamination by 
chlorides. 

A survey conducted by the Ohio 
River Valley Water Sanitation Com- 
mission found that brine wastes are a 
major pollutant in the Muskingum 
River and its tributaries. Chlorides, 
once added to water, are not reduced 
by natural purification, nor can they 
be economically removed by other 
means. Water heavily contaminated 
with chlorides is lost for many uses. 
Because of the high salinity of the 
Muskingum and Tuscarawas rivers, 
they have become unsuitable as a source 


of domestic and industrial water sup- 
ply. The high noncarbonate hardness 
caused by this salinity is costly to re- 
move, and the high chloride content 
causes saline taste. 

Infiltration of the river waters into 
public wells located along the streams 
has caused considerable trouble by de- 
grading water quality. The lowering 
of ground water levels during severe 
drought periods, as in 1953 and 1954, 
has made the situation more critical. 
Because of chloride contamination of 
existing wells adjacent to the Tuscara- 
was River, Coshocton, Ohio, has been 
forced to develop a new source of sup- 
ply on the Walhonding River, at a cost 
of approximately $500,000. Similar 
difficulties with high chloride and hard- 
ness concentrations in the raw water 
have been experienced at Marietta, 
Ohio, whose wells are near the Mus- 
kingum River. Conditions at Massil- 
lon, however, are by far the most seri- 
ous. 


Difficulties at Massillon 


The public water supply for Mas- 
sillon is owned and operated by the 
Ohio Water Service Co., a private 
firm. The primary source of supply 
has always been wells drilled into 
gravel water-bearing strata. This wa- 
ter has been of a very high quality, al- 
though fairly hard. The company con- 
structed a lime-soda ash softening 
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plant in 1931 to reduce the hardness of 
the water. In 1936 the company in- 
stalled an intake on Newman Creek, a 
small, spring-fed stream that flows by 
the plant and discharges into the Tus- 
carawas River, several hundred yards 
east of the water plant. This surface 
supply was intended for auxiliary use 
in the event of pump failure or repairs 
to the single 36-in. deep well, then the 
primary source, which produced 2 
mgd. In order to keep pace with the 
growth of the city and to meet increas- 
ing demands, the company, in June 
1951, drilled a new well, known as 
Well No. 2, which produced 3 mgd. 
The old well (No. 1, drilled in 1922) 
and the new one are 200 ft apart and 
are located approximately 200 yd west 
of the Tuscarawas River. 

For many years the normal hardness 
of the ground supply at Massillon aver- 
aged 380 ppm; 140 ppm was noncar- 
bonate hardness, and the chloride con- 
tent was 8 ppm, making it economically 
feasible to soften the water for do- 
mestic and industrial usage. Starting 
in August 1952, the water from both 
wells gradually increased in hardness 
and chloride content. By November 
1953 the hardness of Well No. 1 had 
reached a maximum of 1,686 ppm, 
with 1,469 ppm noncarbonate hard- 
ness and a chloride content of 1,700 
ppm. The total hardness of Well No. 
2 was 660 ppm, of which 444 ppm was 
nonearbonate, and the chloride con- 
tent was 670 pom. By this time the 
chemical cost per million gallons of 
water treated had increased from $18 
to $55. Samples of Tuscarawas River 
water taken at a point opposite the 
wells showed chlorides as high as 10,- 
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350 ppm and a total hardness of 3,800 
ppm (3,663 ppm noncarbonate). As 
a result, Well No. 1 has had to be 
abandoned and Well No. 2 is now the 
auxiliary supply, with the Newman 
Creek surface supply the primary 
source. Well water is used only as 
makeup, the chloride content being re- 
duced by mixing with surface water. 

This high-chloride condition has ap- 
peared in many of the private well sup- 
plies of Massillon industries. Chlo- 
ride contents range from 200 ppm at 
the Massillon Steel Casting Co. and 
500 ppm in several Republic Steel 
Corp. wells to 2,000 ppm in the well at 
the Massillon Paper Co. In the au- 
thor’s opinion, this very critical situa- 
tion will continue at Massillon until 
the indiscriminate discharge of wastes 
into the Tuscarawas River and its 
tributaries is stopped. 


Conclusion 


Unless immediate action is taken to 
remedy stream pollution by chlorides, 
the Ohio Water Service Co. may be 
forced to abandon the present well sup- 
ply at Massillon. The extent of chlo- 
ride contamination of the ground water 
basin may have made it useless to drill 
new wells near the existing plant. Ob- 
taining suitable supplies elsewhere, 
whether from wells or impounded sur- 
face waters, will require heavy ex- 
penditures, resulting in increased wa- 
ter rates. Thus, the industrial future 
for Massillon may be in jeopardy, and 
an abundant ground water supply may 
be lost forever, not only to Massillon, 
but to all other communities in the 
Tuscarawas River Valley. 
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Art Robinson 


Director of Public Relations, State Wa- 
ter Pollution Control Board, Columbus, 
Ohio. 

New evidence brought to the atten- 
tion of the Ohio Water Pollution Con- 
trol Board indicates that the chloride 
contamination of ground water in the 
area under discussion may be result- 
ing from causes other than infiltra- 
tion from brine-contaminated surface 
streams. This evidence relates to the 
magnesium content of the contaminated 
well water, as compared to that of 
brine mined and used by industry in 
the Barberton, Ohio, area. Although 
not conclusive, the evidence suggests 
the possibility of a breakthrough from 
the underlying bittern layer into the 
fresh-water horizon of the well fields, 
which could result from hard pump- 
ing of the underground supply. What- 
ever the true explanation may turn 
out to be, it is obvious that regulatory 
agencies should be cautious in forming 
conclusions on the first set of facts 
presented, 

The basic problem of water pollution 
in this area, however, exists without 
regard to underground infiltration by 
chlorides. As defined in the Ohio Wa- 
ter Pollution Control Law, pollution 
means “the placing of any noxious or 
deleterious substances in any waters 
of the state which [are] harmful or 
inimical . . . to the use of such waters 
for domestic water supply” or for cer- 
tain other proper and legitimate uses. 
Undoubtedly the amount of chlorides 
discharged into the Tuscarawas River 
by the operations of an existing chemi- 
cal company is sufficient to make large 
sections of that “water of the state” un- 
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satisfactory for use as a domestic sup- 
ply. If the Tuscarawas River (and, 
downstream from it, the Muskingum 
River) were a suitable source for do- 
mestic water, the problem of infiltra- 
tion by chlorides into wells would be 
of less significance, no matter what the 
source of the chlorides might be, be- 
cause the wells themselves would not 
be a necessity. 

Two other sections of the Ohio law 
have an important bearing on this case. 
In the section which prohibits acts of 
pollution, there are certain exemptions, 
one of which applies to “any indus- 
trial wastes or acid mine drainage until 
the [State Water Pollution Control 
Board], after a hearing, determines 
that practical means for the removal of 
the polluting properties of such wastes 
or drainage are known.” There has 
been no such hearing to date with re- 
gard to the brine discharge of the 
chemical company involved. Another 
section of the law calls on the pollution 
control board, in making its decisions, 
to “hear and give consideration to evi- 
dence relating to conditions calculated 
to result from compliance with such 
orders, and their relation to benefits to 
the people of the state.” 

It should be pointed out that the new 
pollution control law was passed in 
1951 and did not take full effect until 
Sep. 27, 1952. Every state agency 
like the pollution control board faces 
the problem of establishing a new type 
of regulation on an existing framework 
of economic development with a mini- 
mum disturbance of that framework. 
The case under discussion is a perfect 
illustration of the problem. On one 
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side are a number of communities, with 
a population of 145,000, whose water 
supply is involved. On the other side 
is an industry half a century old, with 
a reported investment of $60,000,000 
employing more than 2,000 persons, 
whose families and whose home com- 
munity also are concerned. 

The company claims to have invested 
already more than $1,000,000 in previ- 
ous efforts to reduce waste discharge. 
It has employed a highly reputable en- 
gineering firm to seek methods for 
further reduction. Company officials 
have stated publicly that the firm 
is ready to spend another $1,000,000 
as soon as somebody can tell it how to 
spend the money and get the results 
desired. The company has voluntarily 
placed itself under regulation by the 
State Water Pollution Control Board, 
without demanding a hearing on the 
feasibility of treating its wastes. No 


discharge permit has yet been granted 
to this industry by the pollution con- 
trol board. A hearing on the granting 
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of such a permit has been continued, 
pending further engineering studies 
and investigation. The final answer in 
this case is not available at the moment. 

Perhaps most important of all is the 
fact that the solution to this problem is 
being approached in an atmosphere of 
reasonableness by all of those involved. 
It has been the feeling of members of 
the Ohio Water Pollution Control 
Board that such an approach is best 
in the long run. Lest anyone make 
the mistake of thinking that such an 
attitude is one of leniency, however, it 
should be said that the members of the 
board are also convinced that the pol- 
lution of streams or other bodies of 
water by brine or any other deleterious 
substances must and will be ended 
shortly. Even if present laws should 
prove inadequate, that opinion would 
not be changed. Thoroughly alerted 
now to the dangers of pollution, the 
public will see to it that laws are placed 
on the books to give the desired pro- 
tection. 
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Distribution System Pressure Problems 


Panel Discussion 


A panel discussion presented on Sep. 16, 1954, at the Michigan Sec- 
tion Meeting, Muskegon, Mich. The paper on leak and waste surveys 
by Cyrus R. Bird, Vice-Pres., The Pitometer Associates, Inc., Chicago, 
has been omitted because several articles on the subject have recently 
been published in che Journal (including W. D. Hudson, “Flow Tests 
on Distribution Systems,” page 144, Feb. 1954; and H. E. Beckwith, 
“Planning Distribution System Improvements at Newport News,” 


page 329, Apr. 1954). 


Value of Hydrant Flow Tests—R. C. Loughead 
A paper presented by R. C. Loughead, Chief Engr., Michigan Inspec- 


tion Bureau, Detroit. 


WATER works engineer, when 
designing a new water system 
and having all the necessary data, can, 
by formula, estimate fairly accurately 


the quantity of water that should be 


available at different locations. After 
the system has been operating for a 
number of years, however, increased 
friction loss in the mains and changes 
in consumption requirements will ma- 
terially affect the original computa- 
tions, so that hydrant flow tests become 
necessary in order to provide properly 
for meeting the changed conditions. 
If system requirements are known, 
flow tests may indicate deficiencies, 
and, in addition, the fire department 
will be in a position to operate more 
efficiently at a large fire when aware 
of any water system weaknesses that 
may exist. Many water superintend- 
ents know little about what their sys- 
tem will produce, especially for fire 
protection. Hydrant flow tests are the 
only method of obtaining this informa- 
tion. There seems to be no reason 
why such tests cannot be made at the 


time the hydrants are flushed, with 
practically no additional expense. The 
tests will also indicate closed or par- 
tially closed gate valves and, under 
certain conditions, may even disclose 
leaks. 

The flow of water from an orifice, 
in gallons per minute, is equal to 29.7 
d* VP, in which d is the orifice di- 
ameter, in inches, and / is the pres- 
sure, in pounds per square inch, as 
measured by a pitot tube. This is a 
small brass tube, about ,,y-in. ID, 
which is fastened to a blade and to 
which a pressure gage is attached so 
that the small waterway and the gage 
are connected. With the pitot open- 
ing held in the center of the stream, 
directly opposite to the direction of 
flow and about half the diameter of 
the hydrant outlet away from the out- 
let, and with the blade cutting the 
stream, a pressure reading is obtained 
on the gage. Tables showing orifice 
flows for various diameters and pres- 
sures can be used in place of the 
formula. 
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For measuring the flow from a fire 
hydrant, the table employed is usually 
based on a coefficient of 0.90, which, 
on the average, compensates for the 
loss in pressure in the hydrant, espe- 
cially at the throat, due to turbulence. 
For example, the table will show that 
a pitot reading of 9 psi on a hydrant 
with a 2}-in. outlet corresponds to a 
flow of 500 gpm. This figure does not 
mean a great deal, however, unless the 
static pressure at no flow and the re- 
sidual pressure at full flow are known. 
The difference between the static and 
the residual pressure represents the 
friction loss in the distribution system 
from the source of supply to the point 
of discharge. 


Test Procedures 


The simplest way of conducting flow 
tests, particularly applicable in the 
smaller towns, where the expected flow 
is rather small, is by the “single-hy- 
drant method.” Although it is not 
entirely accurate, the results do indi- 
cate any weakness that may exist in 
the distribution system. As automo- 
bile motor-driven pumpers are in al- 
most universal use by fire departments, 
all flows are changed to a 20-psi re- 
sidual basis, so as to be comparable. 
This sort of test is not made if the flow 
is expected to exceed 1,000 gpm; thus, 
it would ordinarily not be used when 
the hydrant is fed from a main 8 in. or 
larger. 

For the single-hydrant method, the 
only equipment required is a spare 24- 
in. hydrant cap, drilled and tapped 
with a }-in. pipe thread, to which an 
ordinary pressure gage is attached. 
One of the 24-in. caps of the hydrant 
to be tested is removed and replaced 
by the test cap and gage. With all 
outlets closed, the hydrant valve is 
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opened at least to a point where the 
drain is closed, and the static pressure 
is read on the gage. (For this illus- 
tration, assume the static reading to 
be 45 psi.) The hydrant valve is then 
closed, and, when the pressure is re- 
lieved and becomes zero, the other 2}- 
in. cap is removed and the inside di- 
ameter of the butt measured to the 
nearest yy in. (Assume that a 2}$-in. 
ID is found.) Next the hydrant valve 
is fully opened (if it is not opened 
fully, an error will result). The gage 
pressure will drop to practically the 
same reading as would be obtained if 
a pitot tube were placed in the stream. 
(Assume that the pressure reading is 
now 29 psi.) 

The flow tables show that a flow 
through a 24-in. hydrant outlet with 
a pitot reading of 29 psi is 910 gpm— 
that is, the hydrant in question has de- 
livered 910 gpm at a residual pressure 
of 29 psi, a 16-psi drop in pressure due 
to friction (45-psi static minus 29-psi 
residual). Applying the knowledge 
that the flow varies approximately as 
the square root of the pressure drop, 
the following equation can be set up to 
find the flow at 20-psi residual pres- 
sure : 


_ 
910 v45—29 v16 4 
x = 1,140 gpm 


Consequently, this hydrant could have 
delivered 1,140 gpm at 20-psi pres- 
sure, if there had been an outlet large 
enough (a little more than 37, in.) to 
permit it. 

For greater accuracy, the 0.54 power 
of the pressure drops should be com- 
pared, as this is the actual figure ap- 
pearing in the Hazen-Williams for- 
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mula, but it does not vary materially 
from the square root, which is the 0.50 
power. Applying the 0.54 power in- 
stead of the square root in the preced- 
ing illustration, the quantity discharged 
at 20-psi residual pressure is found to 
be 1,158 instead of 1,140 gpm, an error 
of about 2 per cent. Hydraulics is not 
an exact science, however, and errors 
up to 10 per cent may be expected. 

A few Michigan cities record the re- 
sults of such flow tests on individual 
cards for each hydrant. Using these 
data, hydrants can be colored to show 
the approximate flow that may be ex- 
pected at 20-psi residual pressure— 
red when less than 500 gpm is avail- 
able, orange for 500-1,000 gpm, and 
green for more than 1,000gpm. Other 
classifications or colors may work to 
better advantage. One city, after ob- 
taining these data, not only placed 
them on cards, but drew up a contour 
map showing the three flow classes in 
color, so that, when a 10-in. feeder 
main was extended into a manufac- 
turing area, the resultant change in 
the map was a graphic illustration of 
the effect of strengthening the distri- 
bution system in that part of the city. 

A method frequently used to de- 
termine the adequacy of the supply for 
an automatic sprinkler system is to 
measure the flow by a pitot tube at a 
hydrant in the vicinity of the building 
in question, taking the static and re- 
sidual pressures at an adjacent hy- 
drant. With this method, the friction 
loss between the two hydrants must 
be considered, and the calculations may 
be somewhat involved if the main is 
circulating. 

In the high-value or factory districts 
of the larger cities, where from 1,000 
to 5,000 gpm or more is available, it 
is necessary to open two or more hy- 
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drants (sometimes as many as six) in 
order to obtain sufficient drop in pres- 
sure. Assuming that, after studying 
the distribution system, it is decided 
that a reasonable drop, 10-50 per cent, 
requires the 4}-in. pumper outlets to 
be opened on four hydrants, the fol- 
lowing procedure is employed: The 
engineer in charge chooses the hy- 
drant where the tests are to be con- 
ducted. Four other men, each pro- 
vided with a pitot tube connected to 
a pressure gage, then take a flow read- 
ing at four adjacent hydrants sur- 
rounding the static hydrant. Each 
man conducting a flow test removes 
the hydrant cap and measures the out- 
let diameter to the nearest 7g in. Ata 
signal from the engineer in charge, 
who has recorded the static pressure, 
the four hydrants are opened simul- 
taneously and, in response to another 
signal, the four pitot and the residual 
readings are taken. To take an ex- 
ample from an actual test, a 60-psi 
static reading dropped to 34 psi while 
the total discharge from four hydrants 
was 5,870 gpm. From these figures, it 
was determined that 7,400 gpm would 
be available at 20-psi residual pres- 
sure. In this particular area, only 
5,000 gpm was required, thus show- 
ing a strong distribution system at that 
point. 


Fire Flow Requirements 


In order to be acceptable for fire 
protection, distribution mains should 
be capable of delivering at least one 
hose stream (250 gpm) at the weakest 
point in the system, When it becomes 
necessary to measure such small flows, 
a fire department nozzle with a 1-in., 
or even smaller, tip is attached to the 
24-in. hydrant butt. In this way, flows 
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as low as 50 gpm can be measured 
with considerable accuracy. 

Knowing how to conduct a fire flow 
test is of only nominal value unless the 
quantities required under different cir- 
cumstances are also known. To esti- 
mate the required fire flow, the Na- 
tional Board of Fire Underwriters 
uses a formula which makes an allow- 
ance for probable loss due to broken 
connections incident to a large fire. 
This formula is: 


G = 1,020 VP (1 — 0.01 VP) 


in which G is flow, in gallons per min- 
ute, and P is population, in thousands. 
The formula is based on the assump- 
tion that the fire flow requirements 
vary with the population; in order to 
have no deficiency by NBFU stand- 
ards (1), the required amount should 
be available even on maximum-de- 
mand days. On a few occasions, the 
requirements may be increased or de- 
creased, depending upon the character 
of the property to be protected. 

The fire flow requirements for cities 
and towns of various populations are 
shown in Table 1. It will be noted 
that, in small towns, the required dura- 
tion of fire flow is 4 hr, a period which 
increases to 10 hr for towns of 6,000 
population or more. If a town of 10,- 
000 population has a minimum ele- 
vated storage of 600,000 gal, a 10-hr 
fire flow duration (600 min) applies 
(see Table 1) ; 600,000 + 600 = 1,000 
gpm, which is the amount credited for 
the elevated tank. Such storage is 
much more reliable than a pump of 
equal capacity and has the added ad- 
vantage, if the mains are of sufficient 
size, of permitting the discharge of 
greater amounts for shorter periods. 

In general, the minimum NBFU 
fire flow requirement, even for resi- 
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dential areas, is 1,000 gpm, but, in the 
smaller towns, this amount is seldom 
availabie. As stated before, there must 
be at least 250 gpm available if a sys- 
tem is to be recognized as furnishing 
any fire protection. In cities with up 
to 10,000 population, there should be 
a minimum of at least 500 gpm avail- 
able in all residential areas; in larger 
cities, the required amount may reach 
3,000 gpm, depending upon the size 
and height of the buildings and the ex- 
tent of the built-up area. The fire flow 
requirement for industrial plants, 
schools, churches, minor mercantile es- 


TABLE 1 
Fire Flow Requirements * 
1,000 1,000 4 
2,000 1,500 6 
3,000 1,750 7 
5,000 2,250 9 
10,000 3,000 10 
17,000 4,000 10 
40,000 6,000 10 
100,000 9,000 10 


* Based on NBFU standards (1). 


tablishments, and so forth is more of a 
problem, and the answer is usually ar- 
rived at through experience, although 
a rather complicated formula can be 
applied. In practice, the Michigan In- 
spection Bureau tries to compare the 
property under consideration with the 
business sections of a certain city hav- 
ing comparable hazards, taking into 
account the relationship between popu- 
lation and required flows as given in 
Table 1. 

Water supply requirements for auto- 
matic sprinklers vary from 500 gpm 
up, depending upon the size, height, 
construction, occupancy, exposure, and 
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other characteristics of the property 
in question. The amount can be de- 
termined only when all these condi- 
tions are known. The required flow 
should be available at a residual pres- 
sure of at least 15 psi at the highest 
line of sprinklers. This means that 
the pressure required at street level 
would be equal to the height of the 
building (in feet, divided by 2.31) 
plus 15 psi. 

The bureau has come to the conclu- 
sion that the water system in cities 
of 5,000 population or less is not gen- 
erally designed to furnish an adequate 
supply to automatic sprinklers. Dur- 
ing the past several years a number of 
manufacturers have erected plants on 
the outskirts of small towns where 
there is seldom enough water available 
for fire protection. In one village, the 
authorities promised a manufacturer 
an adequate water supply if he located 
within the village limits. After the 
factory had been erected and placed in 


operation, plans for automatic sprink- 


lers were submitted to the bureau. 
Records indicated that water was sup- 
plied to this property through 1,200 ft 
of 4-in. dead-end main, and a flow test 
showed less than 250 gpm available. 
In order to supply the required amount 
(1,000 gpm) at sufficient pressure, it 
would have been necessary to lay a 
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12-in. main from the village gravity 
tank to the property, a distance of 
about a mile. As the cost of this im- 
provement would have amounted to 
more than the original cost of the en- 
tire water system, needless to say, the 
sprinklers were not installed. The sup- 
ply for fire protection is still less than 
one hose stream. In such instances, 
the owner can always install his own 
water supply. 


Conclusion 


On a number of occasions when 
flow tests showed less water than might 
be expected, the cause was finally de- 
termined to be a closed or partly closed 
valve. In one such case, involving a 
city of 60,000 population, it was found 
that a 16-in. valve in one of the two 
main feeder lines supplying the busi- 
ness section was entirely closed. 

Incidents of this type emphasize the 
fact that hydrant flow tests are of the 
utmost importance. This means of 
knowing his system should not be 
overlooked by the progressive water 
superintendent. 
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A paper presented by Alfred E. Hansen, Cons. Civ. Engr., Muskegon, 


Mich. 


The average distribution system rep- 
resents approximately two-thirds of the 
capital expenditure of the entire. water 
utility. Being covered by about 5 ft 
of earth, it is not visible to the eye and, 


consequently, does not receive the same 
attention in the matter of inspection 
and record keeping that is provided 
for the remaining third of the system, 
the supply and treatment facilities. 
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As a practicing engineer, the author 
has been employed by various commu- 
nities to study their water distribution 
systems and make recommendations to 
correct their “lack of pressure.” In 
other words, the distribution system 
was functioning inefficiently, and the 
degree of this inefficiency would usu- 
ally be in direct proportion to the con- 
sumers’ complaints. Generally there 
would be excellent records of filtration 
plant and pumping station operation, 
but very meager data on the pressure 
at various points on the distribution 
system. A pressure-recording gage is 
usually found at the pumping station ; 
one may also be found at the city hall ; 
and, occasionally, some of the fire sta- 
tions may have one. Rarely are such 
gages placed at the critical or key 
points of the distribution system; in- 
stead, convenience is often the decid- 
ing factor. As a result, the pressure 
records available are of little value to 
the engineer in making an analysis of 
the system’s deficiencies. 

In the study of any distribution sys- 
tem, it must be borne in mind that the 
function of the system is to transmit 
water at a maximum hourly rate in a 
certain quantity, to various points, 
under a desirable pressure. When the 
system meets these qualifications satis- 
factorily, it can be considered to be 
functioning efficiently. The purposes 
for which water is transmitted through 
the system can be broken down into 
three classes: fire protection, indus- 
trial and commercial use, and domestic 
consumption. 

Fire flow requirements can be ob- 
tained from NBFU ratings and ap- 
plied to the various zoned areas of the 
municipality in proportion to the zoned 
value. The industrial and commercial 
demand can be found by making a sur- 
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vey of all the existing establishments 
of this type. From a study of their 
various operations and processes, the 
peak demand loads for this group can 
be determined. 

The peak domestic demand occurs 
during the summer, when the sprink- 
ling load is heaviest. This is the load 
that taxes the distribution system to 
the utmost. In order to determine its 
effect on the system, it is necessary to 
establish temporary pressure gage sta- 
tions at the key points of the system. 
These gages are all tied in to a par- 
ticular elevation datum. From pres- 
sure recordings made during the heavy- 
demand periods in the summer, the 
low-pressure points can be determined 
and a solution to such problems ar- 
rived at. Although this is the method 
generally used, it leaves much to be 
desired, as it gives one only a glimpse 
of the picture that is sought, and makes 
necessary certain assumptions that are 
largely guesswork. 

A more desirable way to approach 
this problem, for the average munici- 
pality, would be to provide a series of 
permanent pressure-recording stations 
at key points in the distribution system 
—on feeder branches, on the secondary 
lines from feeder mains to residential 
or industrial and commercial areas, and 
also on the lines that serve large in- 
dustrial plants. It would be desirable 
for the gages to be placed in manholes, 
thereby eliminating the possibility of 
tampering. The gages themselves need 
not necessarily be installed perma- 
nently, but it would be very desirable 
to have a 24-hr chart each day during 
June, July, and August. Then the 
gages could be removed and stored 
until the following year. At least one 
pressure recorder, however, should be 
kept in operation the year round. 


y 
4 


Feb. 1955 


After the charts from the various 
pressure-recording stations have been 
collected, a single graph should be 
made of all the charts for each station. 
This graph would indicate the times 
of low pressure or deficient operation 
at the gaging point and should be com- 
pared with the charts for previous 
years. A collection of such pressure 
data over a 5-year period would pro- 
vide the engineer with a fund of in- 
valuable information, enabling him to 
solve thoroughly and efficiently the 
deficiencies apparent in the system. 
Moreover, heavy drawdowns from in- 
dustrial plants would be recorded on 
these graphs, and this undesirable situ- 
ation could be corrected. In effect, a 
series of permanent pressure-gaging 
stations located at the important points 
on a distribution system would serve 
as observation posts to indicate the 
trend of the efficiency and operation 
of the system. 


Practical Value of Records 


To cite an example of the value of 
pressure records not only for correct- 
ing deficiencies in the system, but also 
for revealing unusual conditions, the 
problems encountered by a small mu- 
nicipality will be described. The town 
in question, which has a population of 
approximately 3,000, is strictly a resi- 
dential area. The city charter pro- 
hibits any commercial or industrial con- 
cern employing more than eight people. 
The residences probably range in value 
from $10,000 to $150,000. The city is 
about 4 miles long and half a mile 
wide, with an elevated tank approxi- 
mately in the center of the 4-mile length. 

During the summer complaints of 
low pressure began to be received from 
the high-value residential area, which 
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is located about 1} miles west of the 
elevated tank. The tank had a work- 
ing level of 120 ft, giving a pressure of 
52 psi at its base. An 8-in. feeder 
main, with 6-in. laterals, served the 
area from which the complaints were 
coming. 

The first step taken was to run pres- 
sure gagings on a dry, hot day, when 
everyone was sprinkling, from the ele- 
vated tank to the center of the area, at 
intervals of approximately 1,000 ft. 
At the tank, 52 psi was recorded; as 
readings were taken along the route, 
they continued to decrease until a point 
at the center of the low-pressure area 
was reached where a recording of 8 psi 
was noted. There certainly was justi- 
fication for complaints about low pres- 
sure, and there undoubtedly was some- 
thing wrong, as the gage readings 
showed. The next step was to de- 
termine the amount of water used, to 
see whether the enormous pressure loss 
was due to the demand load of the 
area. 

A year with a hot, dry summer was 
selecte’ for study, and the summer 
quarterly consumption of each con- 
sumer was noted; these data were 
plotted on a map as total consumption 
per block and average daily consump- 
tion per consumer per block. Then 
the city was divided into seven dis- 
tricts, and the total consumption for 
each district was determined, as well 
as the average daily consumption per 
consumer. The results were surpris- 
ing, to say the least. The high-value 
districts had 34 times the daily con- 
sumption of the moderate-value dis- 
tricts, with nearly 50 per cent of the 
maximum hourly demand load con- 
centrated in two of the high-value 
sections. Although the maximum 
hourly demand normally ranges from 
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three to five times the average hourly 
figure, in this instance the maximum 
was fifteen times the average. This 
situation was corrected by means of a 
12-in. feeder main loop. 

Had permanent pressure stations 
been established, this distribution de- 
ficiency could have been detected and 
remedied much sooner, and a serious 
fire hazard would not have existed in 
the area for years. Largely unfore- 
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seen increases in the use of water due 
to the installation of garbage disposal 
units, automatic washing machines, 
automatic dishwashers, and air-condi- 
tioning units are taxing to the utmost 
many distribution systems designed 
and built 15-20 years ago. Perma- 
nent gaging stations would provide a 
set of pressure records indicating the 
weak points of such systems and per- 
mitting early correction of deficiencies. 


A paper presented by A. T. Kunze, San. Engr., Wayne County Board 


of County Road Comrs., Detroit. 


The growth of the Detroit metro- 
politan area since the close of World 
War II, and the parallel increase in 
water usage, which continues at an ever 
rising rate, are currently pointing up 
the deficiencies in water supply facili- 
ties in much of the region. Actual wa- 
ter shortages in many suburban dis- 
tricts during the hot-weather months 
are forcing responsible officials to seek 
a solution of the problem. Since 1944, 
the Wayne County Board of County 
Road Commissioners has been operat- 
ing a semimetropolitan authority to 
provide water supply and sewage 
treatment facilities for a considerable 
portion of the county. The authority’s 
water customers are located in the ex- 
treme fringe areas, well beyond the 
Detroit city limits. As a result, it has 
become necessary to operate four boos- 
ter pumping stations with elevated 
storage and two with ground level 
storage. 

Booster stations may be required in 
a water distribution system for one or 
both of two reasons: [1] to provide 
higher pressures to an area at an ele- 
vation too high for the main pumping 


station to serve it adequately; [2] to 
provide relief for an area, remote from 
the pumping station, which experiences 
low pressures due to friction losses in 
the supply mains, the distribution sys- 
tem, or both. Either condition may be 
aggravated by an inadequate supply of 
water during peak-demand hours, It 
is obviously useless to attempt to cor- 
rect low-pressure conditions by boost- 
ing when these conditions are caused 
primarily by the lack of an adequate 
supply, unless the supply is to be aug- 
mented in some manner, such as by the 
use of storage reservoirs at the booster 
station. It is also evident that neither 
booster stations nor storage at the 
stations will produce more water. 
These facilities can be effective only 
if the main source of supply is of suf- 
ficient capacity to produce the total 
demand for a 24-hr period. Only then 
can enough water be stored during the 
offpeak hours as a reserve to be drawn 
on to satisfy peak demands. 

The essentials of booster station de- 
sign closely resemble those for any 
other water pumping station. The 
fundamental considerations are: 
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1. Future population and water 
consumption 

2. Average, maximum, and mini- 
mum rates of demand 

3. Pressure conditions throughout 
the area and at the pumping station, 
under various loads 

4. Volume and type of storage 

5. Number, sizes, and characteris- 
tics of pumping units 

6. Type of motors and starters 

7. Selection of voltage fer electric 
power 

8. Automatic controls 

9. Protection against surge 

10. Miscellaneous details. 

The following discussion of these 
fundamental considerations is based 
largely on experience with one par- 
ticular district, which is served by a 
booster station (Fig. 1) with both 
ground and elevated storage. This 
cannot be called a typical installation, 
for the reason that no two areas pre- 
sent exactly the same problems. In 
order to keep this discussion within 
reasonable limits, it is necessary to omit 
a great many details that might logi- 
cally be included. 


Description of District 


The area involved was undergoing 
rapid residential development and in- 
dustrial expansion. The approximate 
center of population was located about 
12 miles from the main pumping sta- 
tion, the extreme customer 22 miles, 
and the intensive industrial develop- 
ment 16.5 miles. The 1950 population 
served with water was 47,000 and 
the 1960 and 1970 populations were 
estimated at 85,000 and 142,000, re- 
spectively. Differences in ground ele- 
vation throughout the district were 
negligible, and there was no elevated 
storage. The existing 36-in. supply 
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main had become inadequate to fur- 
nish peak-demand requirements even 
for the 1950 population, and the in- 
creasing demands on the system clearly 
indicated the necessity for a booster 
station with storage. 

The location of the booster pumping 
station was determined chiefly by the 
availability of suitable sites upstream 
from all branch lines. The site selected 
placed the station 8 miles from the 
main pumping station and about 8.5 
miles upstream from the heavy indus- 
trial development. It was assumed 
that, after not more than 10 years, an 
additional supply line would be ex- 


TABLE 2 
Water Consumption Figures 


Max. Day Max. Hour 


Per Cent Per Cent 
med of Avg 


7.6 
15.0 
12.2 
23.0 


* Actual rates recorded. 
+ Design rates. 


tended into the area, thereby reducing 
the load on the proposed booster sta- 
tion. Consequently, present pumping 
facilities were planned to meet the 
area requirements for that period. 
Thereafter the facilities would serve a 
smaller area adequately for several 
more years, as it continued to grow 
in population. Eventually the pumps 
might be replaced with larger units, if 
the demand continued to increase. 


Consumption and Pressure 


From past records of population 
growth and water use, projected esti- 
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mates of water consumption were 
made. The average usage for the 
years 1945~50 was about 90 gpcd, but, 
owing to the anticapated general in- 
crease in water use and also to the fact 
that the district was becoming more 
industrialized, the consumption figure 
ior design purposes was arbitrarily in- 
creased to 135 gped. Actual and de- 
sign quantities are shown in Table 2. 

It will be noted that the maximum- 
day and maximum-hour rates for 1962 
were set at 175 and 250 per cent of 
the average day, respectively, regard- 
less of the higher maximum rates for 


Pig. 1. 


District Booster Station 


This station and storage reservoir are 
located about 8 miles from the main 
pumping station. 


the year 1951. This reduction was 
predicated on the assumption that in- 
creasing industrial expansion would 
tend to level off the peaks. 

A study of the feeder mains and dis- 
tribution system, using conventional 
methods, indicated that, in order to 
maintain a minimum of 30-psi pressure 
in any part of the district during peak- 
demand hours over the 10-year design 
period, it would be necessary to in- 
crease the pressure at the station dur- 
ing such hours to 70 psi. A minimum 
of 40-psi pressure had to be maintained 
in the supply line at a control point 
about a mile upstream from the booster 
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station, and it was assumed that there 
would be a minimum of 35 psi available 
at the pump suction. 


Volume and Type of Storage 


Figure 2 indicates hourly variations 
of water usage in the area for the peak 
day during 1951. It also shows an 
estimated hourly demand curve for the 
peak day during 1962, assuming that 
the additional supply line will not yet 
have been constructed. These curves 
follow the typical pattern, with a morn- 
ing peak, a heavy early-evening peak, 
and a rapid drop in demand after 8 pM. 

It was estimated that, in 1962, dur- 
ing the hours of 9 aM—10 pM, the sys- 
tem would deliver water to the booster 
station at a safe maximum rate of 15 
mgd. The balance of the demand dur- 
ing these hours would be satisfied by 
drawing from storage. This estimate 
was predicated on the assumption that 
pressure conditions in the supply sys- 
tem would be improved prior to 1962. 

Elevated storage was considered de- 
sirable as a means of leveling the 
pumping rate and providing a reliable 
method of pump control. From the 
top curve in Fig. 2, it was assumed 
that the usage in excess of 26 mgd 
would be supplied from elevated stor- 
age and that the usage between 15 and 
26 mgd would have to be supplied 
from ground storage, the latter repre- 
senting a total of 6 mil gal for the 13- 
hr period. It was decided to construct 
elevated storage of 1-mil gal capacity 
and ground storage of 6-mil gal capac- 
ity, representing a total storage of 
about 30 per cent of the maximum-day 
demand. 


Pumping Units 


There is always the question of how 
far an engineer should go in estab- 
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lishing specific requirements which suction diameter, and discharge di- 
must be met to qualify a product for ameter. The board also requires that 
acceptance, Each pump manufacturer the following information be submitted, 
has a standard line of units that may ll of which is considered in analyzing 
be adapted to meet various require- the bids: characteristic curves for in- 
ments by changing impeller diameter dividual pumps; characteristic curves 
or design or by operation at different for all possible parallel operating con- 
speeds. In addition to the usual speci- ditions, which must indicate overlap- 
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Fig 2. Peak-Day Consumption 


A safe maximum rate of 15 mgd was estimated for system delivery to the booster 
station, the balance of the peak-day demands to be supplied from storage. 


fications for centrifugal pumps—indi- ping head curves within specified head 
cating the type of pump, materials, ranges; diameter of present impeller ; 
bearings, couplings, and the like—the maximum and minimum impeller di- 
Wayne County board habitually speci- ameters; and guaranteed pump effi- 
fies capacity at a specified net head, ciency at design point. 

motor horsepower, maximum speed, It would take too much space to 
maximum and minimum shutoff heads, elaborate on all these items but, in 
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Fig. 3. Booster Station Operation, Typical Peak Day 


Preceding 12-month average, 6.70 mgd = 100 per cent; peak day, 13.41 mgd = 200 per 
cent; maximum-hour pumpage rate, 18.00 mgd = 269 per cent; maximum-hour usage 
rate, 19.20 mgd = 286 per cent. 
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the author’s opinion, many of them are 
important for ‘booster pumps. High 
pump efficiencies are, of course, de- 
sirable ; in small installations, however, 
other considerations may be more im- 
portant. Motors should be sized to 
make certain that they will not be over- 
loaded under any possible operating 
condition and to permit future changes 
in impeller diameter, with resulting 
changes in capacity. The possibility of 
too much capacity during the first years 
of operation may then be avoided. As 
piping arrangements and valve sizes 
are dependent upon the diameter of the 
pump openings, it is essential to know 
in advance the size of pump units. The 
size of pump and diameter of impeller 
should be specified to permit changing 
the capacities of the units to meet fu- 
ture changes in operating requirements. 
If pressure conditions are to be main- 
tained within reasonable limits, rela- 
tively flat, cverlapping characteristic 
curves within specified head limits for 
parallel operation are important. 
With an elevated storage tank in a 
distribution system, pumps may be 
fewer in number and of greater ca- 
pacity than in systems where the de- 
mand must be satisfied solely by de- 
livery from the station. The pumps 
taking suction from the supply line 
usually may all have like capacities, 
and there should be at least one pump 
in reserve at all times. Where peak 
demands are to be met by supplement- 
ing the supply from storage reservoirs, 
an additional pump or pumps must be 
installed. The capacity of these pumps 
must be determined by deducting from 
the peak pumping demand the rate 
that might logically be expected to be 
available from the system during the 
high-demand period. The characteris- 
tics of the reservoir pump should be 
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such that its shutoff head approximates 
the shutoff heads of the system pumps 
corrected to include the residual head 
available on the suction side of the 
latter. 


Motors, Starters, and Voltage 


Usually requirements of the local 
power company dictate the type of 
motor and starter selected. Distance 
from transformer substations often is 
a factor in the particular requirements 
with regard to limitations on starting 
current, Excessive starting current is 
objectionable from the standpoint of 
the power company if it is expected 
that there may be several starts during 
the early night hours. Larger motors 
and frequent starts will require the use 
of starters designed to limit starting 
current to satisfy the power company. 

Most power companies will offer 
either 220-v or 440-v secondary serv- 
ice, and some will offer primary serv- 
ice at a higher voltage. In the latter 
instance, the customer must furnish 
the transformer station and must agree 
to purchase an annual minimum of 
power. If only secondary power is 
available, the choice between 220 and 
440 v may depend on whether qualified 
electricians are available for mainte- 
nance, on the theory that 220-v serv- 
ice is less hazardous for the average 
pumping station operator, Of course, 
440-y service makes for a somewhat 
cheaper installation. 

Usually the rate for primary service 
is so attractive that the additional in- 
vestment in transformers and switch- 
gear is well worth while, if the annual 
power consumption will qualify for 
this type of service. In Wayne County, 
it was necessary to guarantee a mini- 
mum consumption of 500,000 kwhr 
per year to qualify for primary service. 


9 


168 


Automatic Controls 


It is always desirable to make a 
small pumping station as nearly auto- 
matic as possible, principally to save 
on operating cost. Assuming a 40-hr 
week and allowing for vacation, holi- 
day, and sick-leave time, the services 
of five operators would be required to 
provide full-time coverage for a pump- 
ing station, at an annual cost that could 
easily exceed $20,000. Wayne County 
has elected, where possible, to pro- 
vide only part-time attendants and as- 
sume the calculated risk of losing a 
motor or pump occasionally. In 10 
years of operation no piece of equip- 
ment has been lost. In each of the 
boosted systems, however, remote re- 
corders are maintained, with alarms 
which indicate high and low water 
levels in the elevated tanks. These 
recorders are located in installations 
where there is constant attendance by 
switchboard operators or watchmen 
who are instructed to notify the proper 
persons in the event of trouble. 

Experience indicates that the only 
reliable method for controlling pumps 
automatically is to cut them in or out 
according to the height of water in an 
elevated storage tank. Controlling 
pumps by pressures at the station or 
from remote points in the system is 
always subject to too many variables 
created by usage, pipe friction, and 
other factors. When the water level 
in an elevated tank is falling, the sys- 
tem usage is generally increasing, in- 
dicating the need for more pumping 
capacity, and, conversely, a rising level 
indicates the need for fewer pumps in 
service. The settings for the sequence 
of pump starts and stops may be at in- 
tervals of several feet, thereby avoid- 
ing too frequent starts and stops. As 
a second or third pump comes into 
service, the tank will absorb any sur- 
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plus of water over immediate system 
demand, thereby avoiding intermittent 
pressure buildup to a dangerous point. 

Leased telephone wires between the 
tank, the pumping station, and watch 
points are economical and reliable. 
There are a number of systems on the 
market which will record the eleva- 
tion of the water in the tank and pro- 
vide adjustable controls for operating 
several pumps. It is a good policy to 
install these units with transfer plugs 
or some other means of changing the 
sequence of pump operations without 
disturbing the settings on the controls. 

The Wayne County authority has 
never attempted to operate a booster 


TABLE 3 
Cost of Booster Facilities, 1952 


Facility Capacity Unit Cost 
Pumping station 20 mgd* | $9,500/mgd 
Ground storage 6 mil gal 5.75¢/gal 
Elevated storage 1 mil gal 21¢/gal 


* Present capacity of pumps; may be increased by 
addition of new unit or by changing impellers in ex- 
isting pumps. 


station entirely automatically during 
the season of heavy demand, when it 
is necessary to use water from the 
storage reservoirs regularly during the 
peak hours. For the stations where 
storage is available, this means that, 
for an average of about 100 days per 
year, 24-hr attendance is necessary to 
accomplish refilling of the reservoirs 
at night and to coordinate pumping 
from storage during the day with the 
pumps which take their supply direct 
from the system. 


Protection Against Surge 


If the supply line and the distribu- 
tion system are to be protected against 
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surge, which, if not controlled, may 
easily build up pressures sufficient to 
rupture the mains, considerable atten- 
tion must be given to the type of pump 
check valve and the method of starting 
and stopping the pumps. In the au- 
thor’s opinion, compression chambers 
and relief valves are not reliable means 
of guarding against surge and should 
not be depended upon. Wayne County 
has standardized on rotary plug type 
check valves, hydraulic-cylinder oper- 
ated and solenoid actuated. With this 
arrangement, all starts are against a 
closed valve. After the start, a pres- 
sure switch activates the solenoid 
which opens the port to the underside 
of the hydraulic cylinder and slowly 
opens the valve. When stopping, the 
valve is almost completely closed be- 
fore the power circuit is broken. A 
second solenoid operates a quick-open- 
ing port to the valve, which functions 
only if there is a power failure. 

Check-valved cross connections be- 
tween supply and discharge at the 
booster stations permit flow through 
the stations to satisfy small demands 
in the system without pumping and 
will provide some service during a 
power outage. 


Miscellaneous Details 


Among the other details that enter 
into the design of a booster pumping 
station are: adequate pipe sizes for 
present and future capacities, with rea- 
sonable head losses; proper valving to 
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permit servicing of each unit; provi- 
sion for forced ventilation to rid the 
station of excessive heat; and proper 
recording instruments to indicate rate 
of flow, daily usage, supply and dis- 
charge pressures, and elevated-tank 
and storage reservoir levels. 


Operating Experience 

Figure 3 shows the results of booster 
station operation for a typical peak 
day. It will be noted that, during the 
critical hours from 8 Am to 10 pM, the 
maximum rate of delivery to the sta- 
tion did not exceed 10 mgd, while satis- 
fying the system demand of 13.41 mil 
gal over the 24-hr period and the peak- 
hour demand of 19.20 mgd. During 
the same hours the minimum supply 
pressure was 34 psi and the station dis- 
charge pressure was held within a 
range of 61-69 psi. 

The rate of refilling of the reservoir 
between 10 pm and 7 am, plus the de- 
livery rate to the system at the same 
time, imposed a maximum rate of 25 
mgd on the supply, without unduly 
affecting the supply pressure. It will 
also be noted that the 24-hr demand 
for this day was exactly 200 per cent 
of the previous 12-month average day 
and that the peak-hour rate was 286 
per cent, very closely approximating 
the original estimates. 

The cost of the booster facilities for 
the district discussed, including con- 
struction, engineering, and administra- 
tive charges, but not including land 
cost, is shown in Table 3. 
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Preview of the Tenth Edition of 
Standard Methods 


Louise C. Carty 


A revision of a paper presented on Oct. 29, 1953, at the California 
Section Meeting, San Francisco, Calif., by Louise C. Carty, Chemist, 
Dept. of Water & Power, Los Angeles. 


JOINT editorial board, composed 
of representatives of the American 
Public Health Assn., the American Wa- 
ter Works Assn., and the Federation of 
Sewage and Industrial Wastes Assns., 
has directed the preparation of the tenth 
edition of Standard Methods for the 
Examination of Water, Sewage, and In- 
dustrial Wastes, which will be available 
soon. The members of the board are, 
respectively: Mac Harvey McCrady, 
Harry A. Faber (chairman), and Wil- 
liam D. Hatfield. 

The most important change from the 
ninth edition (published in 1946) is in 
the manner of presentation. Wherever 
possible, each method is accompanied 
by a brief but thorough discussion of 
the principle underlying it, the signifi- 
cance of the result, factors influencing 
the choice between alternate methods, 
special precautions concerning sampling 
and storage, possible interferences and 
their elimination, stability of reagents, 
expected sensitivity and accuracy, and 
applicable concentration ranges; com- 
plete, up-to-date bibliographies are also 
included. 

The organization of the book is based 
on the concept of convenient and logical 
presentation for ease in use. All cross 
references are by page number. No 
methods appear in the appendix; they 
are designated either “standard” or 
“tentative” and appear alphabetically in 
their proper place in the text. 


The book is divided into six parts: 
[1] Physical and Chemical Examina- 
tion of Water; [2] Physical and Chem- 
ical Examination of Sewage, Treat- 
ment Plant Effluents, and Polluted 
Waters; [3] Physical and Chemical 
Examination of Industrial Wastes ; [4] 
Physical and Chemical Examination of 
Sludges and Bottom Sediment; [5] 
Routine Bacteriological Examination 
of Water; and [6] Biological Exami- 
nation of Water, Sewage Sludge, or 
Bottom Materials. 

Many new methods have been added, 
old methods improved, and some deleted 
entirely. The book contains tests for 
some constituents for which there was 
no test when the ninth edition was pub- 
lished. The changes, in general, show 
advantages in increased speed of analy- 
sis; increased accuracy; simplification 
of technique, material, or equipment re- 
quired; or elimination of troublesome 
interferences. Many charts, tables, and 
line drawings have been added. 

A section on instrumental methods 
discusses the use of the automatic titra- 
tor, the flame photometer, and the spec- 
trograph. Details of their use are not 
given, but the analyst is referred to 
manufacturers’ manuals and to the bib- 
liographies, 


Part I 


The major changes introduced in 
Part I, water analysis, are: 


170 


ee 
a 


Feb. 1955 STANDARD 

Alkalinity. The related determina- 
tions of acidity, alkalinity, carbon di- 
oxide, carbonate, bicarbonate, hydrox- 
ide, and pH are unified. Nomographs 
are included for the determination of 
the different forms of alkalinity and 
carbon dioxide. They are based on the 
most recent information about ioniza- 
tion of carbonic acid and effects of ionic 
strength and temperature. The Cooper 
mixed indicator is offered as an alter- 
nate for methyl orange indicator, as it 
permits the selection of the different 
equivalence points that correspond to 
the different concentrations of alkalinity 
encountered. Titrimeters, pH meters, 
and automatic titrators are allowed. 

Fluoride. spectrophotometric 
method is given. Interferences are dis- 
cussed quantitatively. A method is 
given for the removal of chlorine. 

Calcium and hardness. The Schwar- 
zenbach method, using disodium ethyl- 
enediaminetetraacetate solution, is given 
for the volumetric determination of cal- 
cium and total hardness. Definitions 
of the various forms of hardness are re- 
written for greater clarity. The pal- 
mitate and soda reagent methods are 
omitted. 

Iron. The thiocyanate and the gravi- 
metric methods are omitted; the phen- 
nanthroline method is revised. A new 
tentative method less subject to interfer- 
ing ions, which uses tripyridyl as the 
colorimetric reagent, is presented. 

Phosphate. The gravimetric am- 
monium molybdate method for the de- 
termination of orthophosphate is re- 
placed by a volumetric method ; the two 
colorimetric methods which are suitable 
for different concentration ranges are 
retained. A method for converting 
polyphosphate to orthophosphate with 
subsequent colorimetric determination 
as total phosphate is given. The man- 
ganous chloride method for pyrophos- 
phate is eliminated. 
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Sodium and potassium, The flame 
photometric method is discussed but not 
described in detail. The analyst is re- 
ferred to the bibliography. The per- 
chlorate method for potassium is omit- 
ted, and a semimicro method for potas- 
sium is added, based on the oxidation 
of potassium cobaltinitrite with ceric 
sulfate and titration of the excess ceric 
salt. 

New procedures. These include : the 
Gutzeit mercuric bromide method for 
arsenic; a colorimetric method, using 
carmine, for boron; the “cuprethol” 
method for copper; the amperometric 
titration method for free and combined 
chlorine (including a procedure for dif- 
ferentiating monochloramine and di- 
chloramine); Palin’s method for dif- 
ferential titration for free available 
chlorine, monochloramine, and dichlor- 
amine, and an estimation of nitrogen 
trichloride ; two new oxidation methods 
for total chromium; greatly modified 
periodate and persulfate oxidation meth- 
ods for manganese ; a method for iodide 
which makes use of the catalytic effect 
of iodide on the oxidation of arsenite by 
cerate; the brilliant yellow method for 
magnesium ; calculations for saturation 
index, stability index, and percentage 
sodium ; a turbidimetric method for sul- 
fate; a dithizone method for zinc; and 
a mercuric nitrate titration method for 
chloride. 

Deleted methods. These include: 
the gravimetric method for alumi- 
num; the evolution method for carbon 
dioxide; the hydrogen sulfide precipi- 
tation method for lead; the titan yel- 
low method for magnesium ; the benzi- 
dine method for sulfate; the nephelo- 
metric method for zinc; and the per- 
chloric acid method for total chromium. 

The introduction to Part I has been 
expanded and brought up to date. There 
are discussions of the general aspects 
of water analysis, such as representative 
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sampling, changes during storage, ac- 
ceptable types of containers, interfer- 
ences, theory and practice of photoelec- 
tric methods (including comparison 
with visual methods and discussion of 
the use of permanent color standards, 
solutions, or colored glass), and instru- 
mental methods. Three different meth- 
ods for checking the accuracy of a wa- 
ter analysis are given. A discussion of 
statistics, including precision and ac- 
curacy, significant figures, and methods 
of expressing probable error, also ap- 
rs, 

“Milligrams per liter” (mg/1) is rec- 
ommended as a more correct method for 
expressing concentration, although the 
old terminology of “parts per million” 
(ppm) is still recognized. 


Part II 


Part II, sewage analysis, contains 
the following new features: 

Precision and accuracy. There is a 
discussion of precision and accuracy. 
The statement of precision and accuracy 
that is given with most of the methods 
in Part III is defined. Precision is ex- 
pressed in terms of the standard devia- 
tion to be expected under routine condi- 
tions and represents the work of at least 
three laboratories running ten tests on 
a sewage or effluent sample on ten dif- 
ferent days. Accuracy, when it can be 
determined, is the actual percentage re- 
covery of the true amount present. 

Acidity and alkalinity. An electro- 
metric method is added. 

Chlorine residual and chlorine re- 
quirement. The same methods as pre- 
sented in Part I are used with mod- 
ifications to make them applicable to 
sewage and industrial wastes. A new 
concept of “chlorine requirement” re- 
places “chlorine demand” and is defined 
as “that amount of chlorine required to 
meet a certain specification, such as 90 
per cent coli destruction, 100 per cent 
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CN destruction or 70 per cent color re- 
moval, etc.” 

Phenol, Two methods are given. 
The old “nonstandard” method using 
2,6-dibromoquinone-chlorimide has 
been modified to increase its sensitivity. 
Another colorimetric method, using 
aminoantipyrine, has been added, and 
the bromate volumetric method has 
been omitted. 

Grease. A new method is given, 


Part II 


Part III, for the analysis of industrial 
wastes, has been changed as follows: 

Color, A “standard” spectrophoto- 
metric method for the determination of 
color and a “simplified” photometric 
method using three filters are presented, 

Oxygen consumed. A dichromate 
oxidation method replaces the perman- 
ganate method for oxygen consumed. 
The value is now designated as “COD” 
or “chemical oxygen demand.” 

Dissolved oxygen. A tentative po- 
larographic method is proposed for use 
where heavy concentrations of wastes 
make the Winkler procedure (which is 
retained) inapplicable. 

Biochemical oxygen demand. The 
manometric methods of Sierp and War- 
burg are presented for use with indus- 
trial wastes at low dilutions when the 
standard dilution method is undesirable. 

Metal ions. Tentative methods for 
the colorimetric determination of metal 
ions (Cu, Cd, Cr, Pb, Ni, Zn, Fe, and 
Mn) and total cyanide in industrial 
wastes from metal-plating and metal- 
treating plants, in the presence of large 
quantities of one another, are included. 


Part IV 


Part IV, sludge and bottom sedi- 
ment analysis, contains two new meth- 
ods, for grease in sludges and for vola- 
tile acids in sludges. 
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Part V 


Part V, which contains the tests for 
the bacteriological examination of 
water, has undergone a number of 
revisions : 

The major change has been the adop- 
tion of tryptone glucose extract agar 
without skim milk as the required me- 
dium for the standard plate count. This 
change, as well as the changes in re- 
quirements for glassware and equip- 
ment, was made so that the methods 
will conform more closely to those for 
milk given in Standard Methods for the 
Examination of Dairy Products, in or- 
der to eliminate the need for two differ- 
ent kinds of media. 

The coliform test now permits the use 
of lauryl sulfate tryptose broth as an 
alternative medium in the presumptive 
test. Gas formation in both lactose 
broth and lauryl sulfate must be con- 
firmed by inoculation into brilliant green 
bile broth or lauryl sulfate tryptose. 
Other types of inhibitory media for con- 
firmation of positive presumptive tests 
are eliminated. 

The use of the “most probable num- 
ber” index (MPN) has been continued 
and is now the only recommended 
method for indicating coliform-organ- 
ism densities. The use of the “indicated 
number” has been eliminated. A table 
gives the MPN indexes when a series 
of three replicate portions of each of 
three or more volumes of sample is 
employed. The US Public Health 
Service standards for drinking water 
are included in full for information. 
As the subject requires thorough treat- 
ment because of its complexity and 
cannot be adequately covered in a 
work of this sort, no attempt has been 
made to discuss the interpretation of 
results or to give limiting standards of 
water quality. 

Excerpts from the British standard 
methods have been included as tentative 
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methods for information only and are 
not established as alternatives for the 
accepted standard procedure using lac- 
tose broth. As in the ninth edition, the 
discussion of the rationale of the coli- 
form test is included; and, in the tenth 
edition, the directions for carrying out 
the technical procedures made official in 
the British methods are also given. 

A new section providing tentative 
methods for the detection and identifica- 
tion of the higher bacterial forms which 
are the basis of slime deposits in many 
water works structures is presented. 
Plans for future editions are based on 
the hope that further studies will be 
made and that standard techniques can 
be given. 


Part VI 


Part VI, containing the biologic or 
microscopic methods, has been com- 
pletely revised. It now includes a dis- 
cussion of methods of sampling, as well 
as procedures for identification of or- 
ganisms. It has also been improved by 
the addition of line drawings and photo- 
graphs of microorganisms as an aid to 
the identification of species under mi- 
croscopic examination. Both the areal 
standard unit and the volume standard 
unit have been incorporated as stand- 
ards for expressing the results of bio- 
logic or microscopic examinations. 
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Experience With Activated-Silica Treatment 


L. L. Klinger 


A paper presented on Sep. 28, 1954, at the Wisconsin Section Meeting, 
Green Bay, Wis., by L. L. Klinger, Project Engr., Consolidated Water 
Power & Paper Co., Wisconsin Rapids, Wis. 


URING the last decade the use of 

activated silica as a coagulant aid 
in water treatment has become quite 
prominent. It is often employed for 
improving efficiency, economy, or ca- 
pacity, or some combination of these, 
not only in water works but in sewage 
and industrial-waste treatment as well. 
In the latter field, the author has en- 
countered many interesting applications 
through his connection with the paper 
industry. 

Chemical and other considerations 
involved in the coagulation of colored 
and turbid surface waters have been 
discussed by numerous investigators. 
Colored matter in water is chiefly due 
to gallates, humates, and other organic 
matter, usually negatively charged and 
colloidal. Turbid matter in water usu- 
ally consists of silt, clays, and other 
fine soils eroded by a moving stream, 
some of the suspended matter being 
due to the motion of the stream itself, 
but a greater part being the result of 
colloidal reaction. Generally, the col- 
loidal charges are negative. Algae are 
another annoying source of turbidity. 

The coagulation of colored waters is 
usually accomplished with an acidic 
chemical such as alum, the required 
dosage of coagulant being generally 
proportional to the color in the raw 
water. If the natural alkalinity present 
is insufficient to react with the coagu- 


lant, artificial alkalinity is added in the 
form of soda ash or lime. Excessive 
alkalinity can be reduced with an acid 
reagent like sulfuric acid. In the co- 
agulation of turbid colored waters, the 
chemical demand likewise depends on 
the amount of turbidity present. Tur- 
bidity may or may not be beneficial, 
depending upon the colloidal nature of 
the particles producing it. Investiga- 
tors have often wondered why coagu- 
lation is more difficult at some times 


than at others. A buffering or chang- 
ing colloidal condition may be the ex- 
planation in some instances. 


Silica Activation 


In the course of a series of tests to 
find an unknown substance which aided 
the coagulation of Lake Michigan wa- 
ter, Baylis (1) used various chemical 
reagents of salts commonly present in 
water and found that silica in a certain 
form assisted in the process. The silica 
solution first prepared was made from 
an old sample of sodium silicate that 
had been exposed to air and was thus 
partially carbonated. When fresh solu- 
tions failed to work, a restudy was 
made. Fresh silicate was heavily car- 
bonated to produce the desired results, 
and refined tests indicated the necessity 
of an activant for producing a colloidal 
sol. Baylis was the first of many in- 
vestigators to patent a silica sol. 
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Activated-silica hydrosol is prepared 
by employing a reactant with a suita- 
ble grade of sodium silicate, such as 
one having 1 part Na,O (sodium oxide) 
to 3.2 parts SiO, (silicon dioxide). A 
typical analysis is: Na,O, 8.9 per cent; 
SiO,, 28.7 per cent; and H,O, 62.4 
per cent. The stoichiometric balance 
involved is best demonstrated by typical 
reactions (Table 1). A less usual type 
is that developed by Graf and Schworm 
(2) for the very turbid waters of the 
Mississippi. In this process, a 1 per 
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Typical Silica Activation Reactions 
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of slightly ionized, heavily hydrated, 
gelatinous salts (3). It should be 
noted that, in Reaction 2, water is 
absorbed, whereas, in the other re- 
actions, extra water is produced. In 
Reaction 3, it is believed that the re- 
sulting silica sol is tied up with alumina 
and an unknown quantity of water. 
Activation or colloidal “micelle” 
growth (indicated by “SiO,-” in | 
Table 1) occurs through the release of 
silica from the sodium silicate. The 
degree of activation, which can be ad- 


Designation 


Reaction 


. | Baylis sol 
2. | N-Sol A 


+ 3Na2SO, 
4. | N-SolC* | Cl, + HOC! 


+ (x + 1)H,0 


5. | N-Sol D* | 2NaHCO; + NazO-3.2Si0:- 


+ (x + 1)H,0 


6. | Carb sol CO; + H,O — H.CO; 


H.SO, + — Na2SO, + 3.2 + (x + 1)H:0 
(NH,4)2SO,4 + NazO-3.2Si02-xH,0 — NaSO, + 2NH,OH 

+ 3.2 “SiOz + (« — 1)H:0 
3. |{N-Sol B* | Al:(SO,): + — Al,O3-3(3.2 -yH:0 


HOC! + HC! + — NaOCl! + NaCl + 3.2 “SiO.” 


+ — Na:CO; + 3.2 “SiO. + (x + 1)H20 


— 2Na:CO; + 3.2 “SiO. 


* Marketed by Philadelphia Quartz Co., Philadelphia; No. 2 and No. 4, H. R. Hay; No. 3, C. L. Baker and 


C. H. Dedrick. 


cent alum solution is mixed with a 1 
per cent silicate solution in a 4: 1 ratio 
and fed continuously as a coagulant. 
Reactions 1, 3, and 4 are typical 
neutralization reactions in which the 
alkalinity of the sodium oxide in the 
silicate is reduced. Reaction 1 must be 
carefully controlled because of the 
strongly ionized sulfuric acid used, and 
the neutralization is usually extended 
only to 85 per cent at a 1.5 per cent 
silica aging concentration. Reactions 
2, 5, and 6, involving the use of alka- 
line reactants, result in the formation 


justed for different applications, is 
controlled by the starting dilution of 
the silicate and by the reaction tem- 
perature. The colloidal condition of 
the -SiO,- is stabilized by secondary 
dilution with water. After a certain 
aging time at a specific starting dilu- 
tion in batch treatments, the colloidal 
solution is further diluted by approxi- 
mately 50 per cent more water. Then 
the relatively stable sol can be put into 
process by a proportioning pump, a 
batch being large enough to last eco- 
nomically for a convenient time until 
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the next one is made. In continuous 
treatment, for reasons of convenience 
and economical size of equipment, 
aging is accelerated and then halted 
abruptly by considerable dilution to 
stabilize the sol, which is used 
immediately. 


Jar Test Trials 


In order to determine whether or not 
activated silica may be of benefit to the 
individual plant, it is recommended 
that some preliminary jar tests be run. 
The current chemical dosages can be 
used as a base line for investigating the 
effect of the silica. If multiple-jar test- 
ing equipment is available, the base- 
line dosage can be employed, say, in 
Jars No. 4, 5, and 6 in a six-place 
stirrer; in Jars No. 1, 2, and 3, the 
base-line dosage can be reduced by 10- 
15 per cent. The standard chemical 
reagents are measured into the various 
samples, and the stirrer is started. 


Dosages of standard silica are added 
after the floc has begun to form. For 
control purposes, the first sample in 
each series of tests should not receive 


silica treatment. In the others, incre- 
ments of activated silica can be added 
until an optimum quantity is found. 
Except in rare instances of extremely 
high turbidity, addition of the silica 
after the floc has started to form seems 
to be preferable. 

Most water work operators dealing 
with treatment plants have facilities to 
prepare their own standard chemical 
reagents or can obtain them locally. 
It is well known that these reagents 
should be prepared from the same ma- 
terials used in the treatment, if at all 
possible. For jar testing of silica sols, 
it has been found most suitable either 
to get an activated-silica sample from 
someone who is using it or to prepare 
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it in a fairly large batch. Instructions 
concerning the preparation of labora- 
tory batches have been issued by a 
large supplier of sodium silicates, who 
has led in the development of silica 
sols. The author has employed these 
with varying degrees of success. In 
the last few years mixing kits have 
been furnished by the same supplier, 
but the author has not had an oppor- 
tunity to try them. The best success 
in experimental work has been achieved 
with a 50-gal batch in a clean barrel. 
Such an arrangement seems to pro- 
duce sols most nearly comparable to 
those in actual large-scale batch opera- 
tions. 

For such a batch, 14.6 lb of 41°Bé 
(Beaumé) sodium silicate is carefully 
weighed and diluted in 26 gal of wa- 
ter. If accurate weighing is not possi- 
ble, an exact volumetric measurement 
of 5 qt of silicate gives the same quan- 
tity. For a simple preparation of an 
activated sol (N-Sol D), 3.5 lb of 
sodium bicarbonate (baking soda) is 
added to 6 gal of water in a large, 
clean crock or pail and stirred until it 
is all dissolved. As soon as this takes 
place, the solution is added slowly to 
the diluted silicate with rapid stirring 
(a wooden stirrer can be used). The 
batch, now having an approximate total 
volume of 33 gal, is ready to age at a 
silica concentration of 1.5 per cent. 
After aging for 14-14 hr, the volume 
is brought to 50 gal by diluting with 
water and mixing. The resulting sol, 
with a concentration of 1 per cent silica, 
is now aged and stabilized. One milli- 
liter of this solution is equivalent to 10 
ppm silica in a liter jar test sample. It 
is usually unnecessary, with the colored 
or turbid water encountéred in Wis- 
consin, to use more than 2-7 ppm as a 
coagulant aid, 
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Plant Trials 


The ultimate refinements in the con- 
trol of silica dosage can be made only 
in plant practice. The jar test is a use- 
ful guide, but a simple plant trial will 
show more positively what the silica 
actually will do and how it might alter 
plant operation either beneficially or 
detrimentally. In plant practice, it is 
usually unnecessary to employ as much 
silica as the optimum dosage found in 
the jar tests. Unless the use of more 
silica would obviate the necessity for 
expanding plant facilities, it is better 
to balance the added silica cost against 
savings in other chemicals. Improved 
efficiency may justify increased cost, 
but overoptimism should be guarded 
against. 

To feed 1 ppm of activated silica 
requires 29 lb of 41°Bé sodium silicate 
for each million gallons of water pro- 
duced daily (100 gal of dilute solution 
containing 1 per cent silica). If de- 
livered in 8,000-9,000-gal tank cars in 
central Wisconsin, the cost of 29 Ib 
of silicate is $0.39. In barrels in small 
lots, the cost is approximately $0.87 
for the same quantity. Adding the 
cost of the various activating agents, 
the price of treating 1 mgd will prob- 
ably range from $0.55 to $1.03. Ifa 
chlorine-activated sol is used, however, 
the chlorine is available for chlorina- 
tion, so that its cost cannot be assessed 
against the sol. 


Advantages of Various Sols 


Table 2 lists the various common 
sols applied by the author in his work. 
Their advantages and disadvantages 
are described below : 

Baylis sol.’ This is a very active and 
effective sol. Because strong sulfuric 
acid, diluted to approximately 10 per 
cent, is used as the reactant, special 
acid-handling precautions must be 
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taken by the operators. The sol can 
be made continuously with special 
equipment. 

N-Sol A. This is also a very active 
and effective sol. The reactant salt, 
ammonium sulfate, is easy to weigh 
and dilute and is not harmful to handle. 
The use of this sol is indicated where 
ammonia is necessary for chloramina- 
tion. If considerable high-pressure 
boiler water treatment is involved, 
however, there is the disadvantage that 
excessive ammonia is hard on copper 
fittings, especially when much recycling 
of condensate is practiced. The sol can 
be prepared continuously. 

N-Sol B. This sol has proved fairly 
effective under the treatment conditions 
encountered by the author. Extreme 
care must be exercised in diluting the 
alum to approximately 25 per cent of 
the total of the aging volume, the re- 
mainder being made in the diluted 
silicate. The diluted alum must be 
added to the diluted silicate with con- 
siderable agitation or a precipitate will 
result. The fact that alum is usually 
available makes additional chemical in- 
ventory unnecessary. 

Bisulfate. This is an effective sol 
similar to the Baylis type. The chemi- 
cal is easy to handle. Its use is par- 
ticularly indicated when the sodium 
bisulfate byproduct market becomes at- 
tractive, 

N-Sol D. This effective and easily 
prepared sol has the special property 
of keeping for long periods. Its use 
is indicated in smaller plants where it 
is desirable to make fairly large batches 
at intervals. 

N-Sol C. This is an effective sol 
more adapted to continuous than to 
batch preparation. As previously men- 
tioned, the chlorine activant may be 
used for disinfection. 

Carb sol. This is a relatively effec- 
tive sol on surface waters. It was 
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tested quite extensively by the author 
in 1945, with continuous preparation, 
using modern orifice gas-feeding equip- 
ment (4). The sol can be used profita- 
bly in softening plants where carbon 
dioxide is produced for recarbonation, 
if it is possible to meter the carbon 
dioxide under constant pressure. It is 
practical for use in certain industrial 
territories where a very cheap source 
of carbon dioxide bottled gas is avail- 
able. A considerable amount of work 
has been done by Henry (5, 6), Black 
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5 mgd and operates at about 4 mgd. 
The use of 3-5 ppm silica has improved 
operation and efficiency without in- 
creasing costs. More than 90 per cent 
of the color content is removed at all 
times. Winter operation is especially 
improved, with longer filter runs and 
better turbidity conditions in the ef- 
fluent to the filters. 

At the Wisconsin Rapids Div. of 
Consolidated, work with activated silica 
was initiated in 1944 in the old sedi- 
mentation plant. It was found much 


TABLE 2 


| 


Amount | 


Reaction of Agent 


per cent 


Activating 
Agent 


0.129 
0.190 
0.206 


H.SO, (66°Bé) 
(NH,)2SO, 
alum 
NaHSO, 
NaHCO, 


Baylis 

N-Sol A 
N-Sol B 
Bisulfate 
N-Sol D 


N-Sol C 
Carb sol 


Cl. 
CO; 


SiO: Dilution 
per Pound 
of Silicate 

lb Aging 
} per cent 


Approx. Alkalinity 
(CaCO» 


Aging 

| ppm 
1,100 
8,850 
1,850 
1,600 

13,700 


Finished 
per cent 


0-850 
7,600 


* Assumed to be prepared at 85 per cent, but water of hydration reduced to 79 per cent. 


t Infinite dilution on admittance to system. 


(3), and Andrews (7) in Florida on 
the carbon dioxide sol. 


Results in Ordinary Mixing and Sedi- 
mentation Units 


At present only one plant at the 
Biron, Wis., mill of the Consolidated 
Water Power and Paper Co., on the 
Wisconsin River, is still using straight 
mixing and sedimentation. Two other 
plants have installed suspended-solids 
process (“upflow”) units. The Biron 
plant, with small dual flocculation tanks 
in series, followed by around-the-end 
sedimentation basins, has never been 
taxed to capacity. It was designed for 


simpler to operate with silica when 
the plant was being taxed to capacity. 
A report (4), chiefly based on experi- 
ence with Wisconsin River water, 
stated that the use of silica resulted in: 


1. More effective coagulation during 
both warm- and cold-water periods, and 
especially during the cold-water period. 

2. Larger and denser floc particles. 

3. A saving of alum or alum and alkali 
during periods of easier coagulation. 

4. Broadening the effective pH range 
of treatment and allowing the preparation 
of a treated water of somewhat higher 
pH. 
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5. Longer filter runs, especially during 
periods of cold water or high color, or 
both, when coagulation is difficult. 

6. Buffering sudden chemical changes 
of water during spring runoffs or heavy 
rains. 

7. Reduction of raw-water color by 
better than 90 per cent and producing 
water of somewhat lower color than in 
straight alum coagulation. 

8. Production of a filtered water of 
higher quality, less turbidity, with a 
sparkle of spring water. 

9, Prevention of “after-precipitation” 
of alum in the clear well during cold 
water periods when the reaction of alum 
is extremely slow and often comes to 
completion only after filtration. 

10. Reduction of dissolved silica in 
the filtered water. 


A similar test was made at the Ap- 
pleton, Wis., plant on the Fox River 
in 1945. Resuits were again favorable. 
Since then this plant has been con- 
verted into an upflow type. 

Weinberg, of the Nicolet Paper Co., 
at West DePere, Wis., on the Fox 
River, reports (8) for an old sedi- 
mentation plant : ‘ 


Prior to our use of activated silica, our 
river water was treated with alum and 
bleach solution, and then filtered. The 
floc formed would not settle properly in 
our settling tanks, but floated on top, 
often to a thickness of 24 in. Whenever 
we had a hard rain, the treated water 
would still be so turbid and colored that 
we had to make deep-colored paper or 
shut the mill down—many times the latter 
being the case. Since using activated 
silica we have had no trouble settling the 
sludge. We do not have to change grades 
because of turbid or colored water. We 
have eliminated the rather frequent plug- 
ging of our filter beds. 


Weinberg states that the amount of 
alum used has doubled since the adop- 
tion of the silica treatment, and more 
chlorine is also used. A small portion 
of sludge is circulated back into the 
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incoming water to cause a more rapid 
formation of new sludge. The results 
indicate that conditions which consti- 
tuted a serious, almost insurmountable, 
problem are certainly much better now, 
even though there has been a rise in 
chemical cost. Before the use of the 
silica an increase in alum was harmful. 
Sometimes excessive alum can reduce 
floc quality, but the silica prevented 
this from occurring and permitted the 
production of an acceptable water. 

Westfahl, of Neenah, Wis., describes 
(8) the results at a plant where lime 
softening, chemical coagulation with 
alum, settling, and filtration are em- 
ployed : 


[Owing to greater] water consumption, 
we have increasingly felt the need of 
either [expanding] our settling capacity 
or [employing] a coagulant aid to [im- 
prove] the effectiveness of our present 
basins. The use of chlorine-activated 
silica was started on Mar. 27, 1954. 
Continuous activation and feeding [equip- 
ment is used]. Based on laboratory jar 
tests, an initial dosage of 3 ppm ~SiO,- 
was employed, along with [31 ppm] alum. 
Observation of results has since led to 
[the adoption of] a monthly average . . 
alum dosage of [18.5 ppm], which was 
the ... average [during] the last month 
of the trials. The silica dosage was main- 
tained at 3 ppm. Trials above and below 
this amount proved this to be the optimum 
dosage. 

Silica application is made into the line 
influent to the rapid mix chambers, 
[about] 100 ft down the line from the 
low-lift pumps. At the point of silica 
addition, a fine alum floc is already 
formed. Lime for softening and carbon 
for taste and odor control are added in 
the rapid-mix chamber. 

With the addition of silica to the proc- 
ess, results were immediate and gratify- 
ing. A heavier, denser, better defined, 
and more rapidly settling floc could be 
observed in the settling basins. The ef- 
fluent from the settling basins became 
clearer, with far less finely divided sus- 
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pended material, resulting generally in 
25-30 per cent longer filter runs. Addi- 
tional clarity and sparkle were noticed in 
the finished water. It is . . . believed 
. . . that a reduction in the amount of 
carbon needed to effect taste and odor 
control may be made, [owing] to the 
more complete removal of impurities from 
the water in the coagulation and settling 
processes with the use of activated silica 
as a coagulant aid. 

No reduction in the amount of lime 
was made. We observe no perceptible 
change in our softening results at all, 
based on comparisons with periods prior 
to the use of activated silica. 


These results for a softening opera- 
tion indicate improved economy and ef- 
ficiency, as well as the possibility of 
delaying the expansion of plant facili- 
ties. 

In connection with the use of silica 
in sedimentation basins, a question is 
often raised concerning the difficulty 
of sludge removal. It is true that the 
settled and inactivated sludge is stickier 
and more compact when silica is used. 
Where hydraulic flushout is the only 
means of periodically cleaning a basin, 
the movement of the stickier sludge 
must be encouraged by flushing with 
greater water pressure. Being more 
compact, however, the sludge is not as 
fugitive, and is, therefore, more readily 
removed than a lighter sludge without 
silica would be. 


Results With Upfiow Clarification 


In 1945 two 5-mgd rectangular clari- 
fiers were installed at the Wisconsin 
Rapids mill to operate on Wisconsin 
River water, increasing the sedimenta- 
tion plant capacity from 5.5 to 10 mgd. 
To operate these upflow units, it was 
necessary to carry a tough and fairly 
heavy slurry. Light, fragile alum floc 
alone will burst and “pop” to the sur- 
face, carrying harmful turbidity to the 
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filters. The use of activated silica was 
found to be essential. The extra cost 
and labor involved was offset by the 
saving in alum. In addition, a better 
quality water was produced. 

In order to provide a dense slurry, 
it is necessary to feed 5-7 ppm ac- 
tivated silica to the units under the 
impellers when operating close to ca- 
pacity. This plant has operated at a 
higher pH than was possible with the 
old sedimentation basins. An evalua- 
tion of chemical economy has proved 
that the upflow plant operates with 
greater efficiency than the old sedimen- 
tation plant. 

Because of bleach plant and general 
expansion at the Appleton Div. of the 
Consolidated Water Power and Paper 
Co., on the Fox River, it was neces- 
sary to expand the process water clari- 
fication facilities to such an extent that 
it became imperative to abandon com- 
pletely the old 6-mgd sedimentation 
plant, except for the eight gravity fil- 
ters used in conjunction with it. In its 
place, a new upflow clarifier was in- 
stalled in October 1952. Pilot plant 
work, followed by actual tests in the 
old sedimentation plant, indicated that 
activated silica would be needed in the 
new plant, because, without it, the floc 
is fluffy, of low density, and not easily 
settlable. To produce and feed the 3-5 
ppm silica needed, two continuous-ac- 
tivation units (Fig. 1) were chosen be- 
cause they would save 96 per cent of 
the floor space required for a batch 
system. They have functioned very 
efficiently since installation. Recent 
papers (3,9, 10) have dealt with their 
development and application. 

In July 1949 a new iron removal 
plant for the city of Wisconsin Rapids 
was begun, after a considerable amount 
of pilot plant work to develop the 
most practicable method. It was found 
that lime and alum, supplemented with 
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1-2 ppm activated silica, produced the 
most favorable and consistent results 
with the organo-iron complex present 
in the soft well water involved. Based 
on pilot plant results, a full-scale 4.0- 
mgd plant was designed around upflow 
equipment. Extended, but somewhat 
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terested are referred to a previous 
article (11) dealing with the Wiscon- 
sin Rapids plant. 

At Neillsville, Wis., a surface water 
plant has been designed by the author 
and others, using upflow clarification 
to remove color and turbidity from the 


Pig. 1. Continuous-Activation Units 


This rear view of the two units shows the gas dissolving and aging chambers. 
equipment is marketed by Wallace and Tiernan Inc., under the trade name, “Silactor.” 


interrupted, experimentation has in- 
dicated that a bit of alum with modest 
amounts of silica, or silica alone, may 
effect very good iron removal. The 
results are too preliminary to warrant 
discussion in this paper, but those in- 


The 


extremely variable Black River water. 
The plant has functioned efficiently 
since the beginning of operation, in 
August 1953. By varying the silica 
and alum dosages in accordance with 
the rapidly changing turbidity and 
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color characteristics of the stream, it 
has been possible to remove more than 
95 per cent of the color in the clarifier, 
the remainder being removed in the 
filters. 
N-Sol D (sodium bicarbonate) is em- 
ployed for the preparation of the silica 
sol. 


Batch and Continuous Preparation 


The choice of the method of sol 
preparation, whether batch or continu- 
ous, has to be made after the initial 
small-scale plant trials have been con- 
ducted. The matter resolves itself into 
a study of the space requirements and 
the available time and quality of plant 
personnel. 

As previously stated, at a feed con- 
centration of 1.0 per cent ~SiO,-, 100 
gpd of solution is necessary to feed 1 
ppm for 1 mgd. Thus, to feed 5 ppm 
in a plant operating at 5 mgd would 
require 2,500 gpd of solution. The 
production of this amount by the batch 
system can be accomplished in two 
ways (Fig. 2). One system (Fig. 2a) 
involves the preparation of a 2,500-gal 
batch, with a buffer supply tank avail- 
able to provide a supply for a couple 
of hours between batches. With this 
arrangement, batches may have to be 
made up anywhere around the clock. 
The second system (Fig. 2b) involves 
the preparation of duplicate or multiple 
batches during one shift—for example, 
in daytime, when extra help is avail- 
able. The required operating floor 
space—except for storage—is indi- 
cated for each method. For an instal- 
lation of this size, it is desirable to 
store silicate from tank cars in bulk 
storage tanks rather than in barrels. 

The first method is more suitable if 
every operator is trained to prepare 
the batches. The second is better 
adapted for operation by a utility man. 
Batch operation, being repetitive in 
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nature, is more adaptable than continu- 
ous operation if plant personnel are not 
highly skilled. 

Methods of continuous preparation 
have been tried and proved. Certain 
manufacturers of apparatus for con- 
tinuous preparation will permit the use 
of their equipment on a trial basis. If 
the equipment proves satisfactory, its 
purchase and permanent installation 
can be completed. Both liquid and gas 
reactant feeders are available. 

Based on favorable experience with 
continuous operation during the past 
2 years, plans are being made to in- 
vestigate the extension of these proc- 
esses to various other applications at 
Consolidated Water Power and Paper 
Co. plants. The elimination of the 
more cumbersome batch equipment is 
possible only when plant operators are 
conscientious. Once they understand 
the mechanics of continuous equipment 
and realize that it makes operation 
more efficient, they usually approve 
of it. Handling and storage problems 
connected with silica sols cease to exist. 


Filter Operation 


A question that usually arises with 
regard to silica treatment is how the 
filters are affected. The author’s ex- 
perience is limited to coagulation on 


the acid or slightly alkaline side. Ex- 
perience has shown that the floc reach- 
ing the filter is stickier, and the 
“schmutzdecke” (organic,  jellylike 
layer on top of the sand) is probably 
thinner and does not penetrate as in 
ordinary alum coagulation. In back- 
washing sand filters, plenty of free- 
board must be available in order to get 
a good lift, or else surface wash agita- 
tion is needed, 

At Consolidated’s Wisconsin Rapids 
mill, plugging of the sand filters was 
encountered after a few days of opera- 
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To System 


Qe 


3 ft 6 in. 
Approx. 20 ft 
(a) With Buffer Tank 


Approx, 21 ft 
(b) With Two Makeup Tanks 
Pig. 2. Alternate Batch Systems (5-ppm Activated-Silica Dosage for 5-mgd Plant) 
A-—2,500-gal makeup tank ; B—200-gal reactant tank and agitator ; C—65-gal silicate 


measuring tank; D—200-gal buffer tank; E—centrifugal supply pump; F—tank agi- 
tator or recirculating pump. 
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tion with silica. It was impossible to 
backwash at rates of more than 10 
gpm per square foot. Palmer surface 
wash agitators were installed to elimi- 
nate this difficulty. Later the sand was 
replaced with an anthracite medium, 
because more filter capacity was needed. 
This medium has proved ideal and has 
decreased the wash volume and rates 
required to clean the filters. 

When filter wash conditions are 
altered to suit activated silica, much 
greater filter runs can usually be ex- 
pected, as less turbidity reaches the 
filters. All filters at the different di- 
visions of Consolidated have been con- 
verted to anthracite media, not because 
of the use of silica, but because of the 
abuse they can take in loading. They 
remain clean for extremely long periods 
of time, without the necessity of fre- 
quent repair. 

Probably the most thorough studies 
on filtration with silica are those of 
the South Dist. Filtration Plant at Chi- 
cago. This 576-mgd plant, designed 
to use the Baylis process, reports (12) : 
“Without the use of silica, the water 
would not filter as clear as silica- 
treated water .. . . Water of better 
quality will be produced in the winter 
months by the use of the silica treat- 
ment, even though coarser sands and 
faster rates of filtration are used. 
When the considerable savings in plant 
costs are taken into consideration, the 
economy of using silicate is clearly in- 
dicated. From the standpoint of better 
quality alone, its use is justified.” 


Conclusion 


The beneficial results often encount- 
ered when activated silica is used as a 
coagulant aid should be of interest to 
every water superintendent or chemist 
who is striving for improvement in the 
operation of his plant. Whether or not 
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it seems necessary, an experimental 
trial with some temporary batch or 
continuous equipment, at very nominal 
expense, will indicate what the hydro- 
sol may do. It may produce better 
economy, better efficiency, better or- 
ganic removal, or some other benefit. 
It may be necessary to use the sol only 
during periods of difficulty, as when 
extremely high color, turbidity, or odor 
is present, or during times of heavy 
demand. Even if needed only for such 
limited periods, standby silica activa- 
tion equipment may be economical. 
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Prestressed Concrete Tanks at East Bay 


J. W. Trahern 


A paper presented on Oct. 28, 1954, at the California Section Meeting, 
Long Beach, Calif., by J. W. Trahern, Supervising Civ. Engr., East 
Bay Munic. Utility Dist., Oakland, Calif. 


HE East Bay Municipal Utility 

Dist. in California has in service 
at the present time 34 prestressed con- 
crete tanks. They range in capacities 
from 0.2 to 5 mil gal and have a com- 
bined capacity of 79 mil gal. Three of 
the tanks are being utilized for sludge 
digestion in connection with sewage 
disposal, and 31 are being used to store 
filtered water in the water distribution 
system. Four additional prestressed 
concrete tanks are now being con- 
structed for the district under contract, 
one of them with a capacity of 12 
mil gal. 

Construction of the district’s pre- 
stressed concrete tanks has been dis- 
tributed over a period of 22 years. 
All of the tanks have rendered excel- 
lent service. Maintenance costs have 
been low, practically insignificant. 
There has been no noticeable deteri- 
oration of the structures, and they 
have required no repairs of any con- 
sequence, 

Comparative-cost studies made by 
the district’s staff indicate a slight ad- 
vantage in economy for the prestressed 
concrete tank over the steel tank, on 
the basis of ultimate costs. Owing to 
the probability of some inaccuracies in 
the assumptions used in the studies, 
it is not asserted that the conclusion 
indicated by them is firm. Neverthe- 
less, it appears that the ultimate costs 
of the two types of tank are so nearly 


equal that the selection of either could 
be justified. 

All the district’s prestressed tanks 
have been constructed from designs 
prepared by its own staff. Some of 
the tanks have been built by district 
forces, while others have been built by 
private firms under formal contracts. 
It is believed that the district owns 
more prestressed tanks than does any 
other agency and that the 12-mil gal 
tank now under construction will have 
the largest capacity of any such struc- 
ture in existence, 

The design and construction of pre- 
stressed concrete tanks was first pro- 
moted in the United States by W. H. 
Hewett of Chicago in the early 1920's. 
The Hewett tank afforded some saving 
in both steel and concrete over the 
conventional reinforced concrete tank 
and proved to be less susceptible to 
cracking of the walls and to accom- 
panying leakage. A substantial num- 
ber of such prestressed tanks were con- 
structed by various agencies through- 
out the country in the 1920’s and 
1930's. Experience with these struc- 
tures has led to improved designs and 
construction procedures. At present 
the use of prestressed concrete tanks 
is increasing rapidly. 

The basic principles being followed 
in constructing the walls of the mod- 
ern prestressed tank have been utilized 
over a long period for constructing 
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wood barrels, wood stave pipe, and 
wood tanks. The wood containers 
have been made tight by applying ten- 
sioned circular steel bands to them, 
in appropriate quantity and distribu- 
tion to maintain compression at the 
joint between the wood staves under 
load conditions. Tensioned circular 
steel bands are applied to the walls of 
concrete tanks in a quantity and dis- 
tribution that will maintain circular 
compression in the walls under load 
conditions. 

Wood tanks are generally consid- 
ered to be temporary structures. Their 
steel bands are left exposed, and ten- 
sion in the bands may be adjusted 
from time to time as it becomes neces- 
sary on account of losses of stress. 
Wood has substantial tensile strength 
in the direction of the grain. The 
staves of a wood tank will successfully 
resist the bending moments that are 
produced in them by tensioning of the 
circular tank bands. As the concrete 
tank is expected to be a permanent 
structure, its tensioned steel elements 
are embedded in concrete, for protec- 
tion against corrosion, and are not ac- 
cessible for adjustment of stresses. 

Because concrete has comparatively 
little tensile strength, vertical prestress- 
ing of the walls of concrete tanks is 
frequently utilized to take care of 
bending moments produced by hori- 
zontal prestressing and modified by 
liquid loading. In short, the success- 
ful construction of the walls of con- 
crete tauks demands rigid and careful 
design and carefully controlled con- 
struction procedures, while the walls 
of wood tanks may be successfully con- 
structed on the basis of comparatively 
crude analyses. The prestressed con- 
crete tank must be originally built so 
that subsequent changes in stress re- 
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sulting from plastic flow of the con- 
crete and from creep of the steel will 
not necessitate adjustments in the pre- 
stressing elements. 


Bar-stressed Tanks 


The Hewett tanks of the 1920’s were 
prestressed by tensioning steel bands 
around the peripheries of the walls. 
The bands consisted of mild-steel bars 
threaded at the ends and coupled with 
turnbuckles. Tensioning was accom- 
plished by running up the turnbuckles 
on the threaded bars. The tank walls 
were not prestressed vertically, but 
were equipped with a nominal amount 
of vertical reinforcing steel bars. 

Hewett tanks were usually equipped 
with dome roofs supported on the 
peripheries at the tank walls. The 
Hewett design provided prestressing 
forces calculated to balance the hori- 
zontal thrust of the dome roof, to sup- 
port the liquid loads on the tank walls, 
and, at the same time, to retain a small 
amount of ring compressive stress in 
the walls at all elevations. Losses in 
stress resulting from creep in the steel 
and plastic flow of the concrete re- 
ceived no recognition in Hewett’s de- 
sign. More recently such stress losses 
have been provided for in the designs 
of prestressed tanks. 

The first few prestressed concrete 
tanks constructed by the district in- 
cluded mild-steel round bars and turn- 
buckles for the prestressing elements, 
as did the Hewett tanks, and the de- 
signs therefore made no provision for 
losses of stress. These tanks are now 
20 years old or more and are giving 
excellent service. If ring tension has 
developed in the walls of the tanks as 
a result of stress losses, the quality of 
the structures has not been impaired 
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from the standpoint of the service they 
are rendering at present. 

In the middle 1930’s the district’s 
engineers discovered that considerable 
economy in the construction of its con- 
crete tanks could be effected by modi- 
fying the designs to provide for the 
use of higher-strength square bars in- 
stead of mild-steel round bars for the 
prestressing elements, and to provide 
for coupling the bars at special fabri- 
cated beams placed at intervals around 
the tanks. The advantage of the high- 
strength steel lay in the fact that, al- 
though the price per pound was greater, 
the required prestressing force could 
be produced with less steel at a lower 
total cost. The use of square instead 
of round bars, and of coupling beams 
instead of turnbuckles, resulted in a 
substantial saving in the cost of in- 
stallation of the prestressing elements. 
The round-bar and turnbuckle arrange- 
ment was comparatively difficult to in- 
stall. A great deal of effort was re- 
quired to prevent the round bars from 
rolling when torque was applied at the 
turnbuckles to run them up on the 
threads. In the square-bar and coup- 
ling-beam arrangement, the bars were 
run through properly spaced holes in 
the beams. The beams were made con- 
tinuous from the bottom to the top of 
the walls, and the bands were thereby 
securely supported in place. The bars 
were tensioned by running up nuts on 
their threaded ends against the beams. 
Each end of every bar was upset over 
the threaded portion in order to obtain 
the proper steel area under the thread. 
The bearing of the square bars on the 
wall prevented them from turning 
when torque was applied to the nuts. 
A further advantage of this new ar- 
rangement of prestressing elements 
was realized: the relation between the 
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torque applied at the nuts and the ten- 
sion produced in the square bars was 
far more uniform than was the rela- 
tion between the torque applied to the 
turnbuckles and the tension produced 
in the round bars. This made possible 
a more accurate prestressing job with 
the square bars, nuts, and coupling 
beams. 

The district has in service a very 
substantial number of prestressed con- 
crete tanks in which the horizontal pre- 
stressing elements consist of bands of 
coupled square steel bars, with a mini- 
mum ultimate strength of 85,000 psi. 
Vertical prestressing was not em- 
ployed in these structures, but a nomi- 
nal amount of vertical reinforcement 
was included in the tank walls. The 
tanks have consistently performed well. 


Wire-stressed Tanks 


In the middle 1930’s a New York 
company began to promote the use of 
high-tensile-strength steel wire for pre- 
stressing concrete tanks. This com- 
pany developed and utilized a machine 
capable of winding the wire helically 
on the tank walls under high tension 
at a fast rate. The method provided 
some economy in the cost of the 
prestressing operation. It has been 
claimed that a superior structure can 
be produced by use of the higher-ten- 
sile-strength wire. Within the past 20 
years a large number of wire-wound 
prestressed concrete tanks have been 
constructed throughout the United 
States and in other countries. 

As has been mentioned, Hewett’s de- 
signs for prestressed tanks made no 
provision for losses of prestress that 
might come from shrinkage of the 
concrete, plastic flow of the concrete, 
and creep of the steel subsequent to 
the prestressing operation. There is 
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evidence indicating that, in order to 
maintain the walls of a tank in perma- 
nent compression, it is essential to in- 
clude in the prestressing steel a sub- 
stantial excess of stress over that re- 
quired to meet design loads, to absorb 
subsequent stress losses. The surplus 
stress is almost a constant and is cor- 
related with the working stress of the 
concrete, 

High-strength steel rods have a 
minimum yield point of 70,000 psi and 
can safely be stressed to about 50,000 
psi. After deducting from this figure 
about 30,000 psi for excess stress, as 
is current practice for wire-stressed 
tanks, there remains for working pur- 
poses only about 20,000 psi. This 
means that, with high-strength pre- 
stressing rods, only about 40 per cent 
of the safe working strength of the 
steel would be utilized to carry design 
loads. 

In current practice, special high- 
strength steel wire is used for pre- 
stressing tank walls both vertically and 
horizontally. Various brands of wire 
are available with ultimate strengths 
ranging from 200,000 to 250,000 psi. 
These wires may be safely stressed to 
seven-tenths of the ultimate strength, 
or, say, 140,000 to 175,000 psi. De- 
ducting from these values 30,000 psi 
for excess stress required, 110,000 to 
145,000 psi remains for working pur- 
poses. Consequently, with the high- 
strength wire, approximately 80 per 
cent of the safe working strength of 
the steel is utilized to carry design 
loads. 

The district had its first wire-wound 
tank constructed in 1951. Since then 
eight more such tanks have been built 
for the district. Only two of the nine 
have been prestressed vertically. All 
are performing satisfactorily. It was 
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not, however, because of any dissatis- 
faction with the quality of the bar- 
stressed tanks that the district in 1951 
began building wire-stressed tanks and 
has continued to do so since. The first 
few wire-stressed tanks were con- 
structed after calling for bids on the 
wire-stressed and bar-stressed tanks as 
alternates. As the low bids were con- 
sistently offered on the wire-stressed 
structures, it became obvious that there 
would be no point in continuing to 
offer the bar-stressed tanks as alter- 
nates to bidders. For several years 
now, only the wire-stressed structures 
have been offered, 

It appears likely that the wire- 
stressed tank may be somewhat su- 
perior in quality to the bar-stressed 
type. In the former, positive provision 
is made for substantial losses of the 
prestress at small cost. In the latter, 
such provision could not be included 
at reasonable cost. The district’s long 
experience with bar-stressed tanks has 
revealed no deterioration in the quality 
of the structures due to stress losses. 
This durability can probably be traced 
to a number of factors. Initial stresses 
in both steel and concrete have been 
kept low—30,000 psi in the steel bars 
of 85,000-psi ultimate strength, and 
500 psi in the concrete of 3,000-psi 
strength at 28 days. Normally the 
tanks carry a substantial water load, 
resulting in very light concrete stresses 
almost all of the time. Under the cir- 
cumstances, creep of steel and plastic 
flow of concrete can be expected to be 
small. Measurements of changes in 
stress made on structures of the dis- 
trict seem to substantiate this view. 
The stress changes in the bands of the 
bar-stressed tanks, as determined by 
measurement with an 18-in. extenso- 
meter, are so small as to be within the 
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range of accuracy of the instrument. 
One can, however, conceive of con- 
ditions under which stress losses in 
tanks may be of substantial magnitude. 
Provision has been made in all the dis- 
trict’s wire-stressed tanks for stress 
losses in the steel of the order of 15 
per cent. In these structures, measure- 
ments have indicated losses ranging up 
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sion, upon the walls of the tanks to ob- 
tain the required prestress. After the 
wire has been installed, it is covered 
with gunite for protection. The other 
design is based on the use of tensioned 
wire cables to obtain the prestress. 
The cables, assembled in flexible metal 
sheaths, are cast within the tank walls, 
except at the ends, where they pro- 


2 


This 12-mil gal structure, now nearing completion, will be the largest prestressed 

concrete water storage tank in the world. The prestressing bands consist of high- 

tensile wire cables contained in flexible metal hose embedded in the concrete walls of 
the tank, 


to 20,000 psi and averaging about 10,- 
000 psi. 

Recently the district, in its plans 
and specifications for prestressed con- 
crete tanks, has been including alter- 
native designs for horizontal prestress- 
ing arrangements. One of the designs 
is based on helical winding of high- 
tensile-strength steel wire, under ten- 


trude at the pilasters. They are ten- 
sioned by pulling the ends against the 
pilasters with hydraulic jacks. The 
ends are anchored at the pilasters, and 
the cable sheaths are filled with grout 
to protect the wires from corrosion. 
The object of offering the alternative 
designs has been to stimulate competi- 
tion in bidding for the construction 
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contracts. Both methods of prestress- 
ing require patented equipment, and 
monopolies in its use are involved, but 
bidding on the alternatives has been 
very competitive. Of the four tanks 
now under construction for the dis- 
trict, three will be stressed with cables 
and the other with wire winding. The 
12-mil gal Richmond Reservoir, now 
nearing completion, is the first em- 
bedded cable-stressed tank project ever 
started in the United States (Fig. 1). 


Design and Construction 


A discussion of the district’s pre- 
stressed concrete tanks would not be 
complete without mention of some of 
the important design and construction 
features. In this connection, an effort 
will be made to cover briefly some 
points of primary interest to those who 
may be concerned with building such 
tanks. 

The principal structural elements of 
the prestressed concrete tank are the 
foundation, the floor, the wall, and the 
dome roof. In current practice, two 
of the elements, the wall and the dome, 
are prestressed. The foundation and 
floor are generally constructed under 
more conventional standards. A\l- 
though the prestressed wall and dome 
appear to attract greater interest among 
engineers, substantial leakage from pre- 
stressed tanks is usually found to be 
the result of inadequate floors and 
foundations. Leakage through the 
walls has seldom been severe, and the 
author knows of no case of failure of 
a prestressed dome. 


Tank Walls 


Some of the principal elements re- 
quiring careful attention for proper 
design and successful construction of 
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prestressed concrete tank walls are 
summarized below : 

1. Dense concrete, without honey- 
comb or shrinkage cracks, is highly 
important. A well designed concrete 
mix of low water-cement ratio, care- 
ful placement and thorough vibration 
of the mix, and thorough curing of 
the concrete are essential. 

2. The walls should be constructed 
of panels separated by vertical con- 
struction joints, each panel a continu- 
ous pour from bottom to top. The 
panels should be short enough hori- 
zontally to avoid the development of 
shrinkage cracks within them, Hori- 
zontal construction joints may result 
in differential shrinkage within the 
panels and locked-in stresses, render- 
ing it impossible to achieve the antici- 
pated distribution of prestress in the 
concrete. 

3. There may be some advantages 
to the use of high-tensile-strength steel 
for prestressing the walls. Cold-drawn 
wire, either stress relieved or not, is 
currently being utilized almost exclu- 
sively for this purpose. The wire is 
readily available in ultimate strengths 
ranging from 200,000 to 250,000 psi. 
It can be stressed to seven-tenths of 
its ultimate strength safely. After 
stress losses, a major portion of the 
strength of the wire is available for 
supporting design loads. This is not 
true of lower-strength steel. It also 
appears that there is an economic ad- 
vantage in using the high-strength 
wire. 

4. Horizontal prestressing of the 
wall should be designed so that over- 
stressing of the concrete will not oc- 
cur, and also so that some circumfer- 
ential compression will be retained in 
the concrete after stress losses with a 
full tank. In line with this considera- 
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tion, an appropriate thickness of wall 
and a proper quantity and distribution 
of prestressing steel must be calculated 
for any tank, taking into account the 
elastic deformation of the structural 
elements. The arrangement of hori- 
zontal steel may be determined on the 
following bases : 

a. Original tensioning of the high- 
strength steel will produce a maximum 
stress therein of seven-tenths of its ul- 
timate strength. 

b. Stress losses of approximately 15 
per cent may take place in the steel 
wire over a period of time. For lower- 
strength steel, the loss may be a greater 
percentage. 

c. At any elevation on the tank wall, 
sufficient steel should be installed to 
take the water load at that elevation 
and, at the same time, to maintain some 
circumferential compression in the con- 
crete after anticipated stress losses. 

d. In the wire-wound tank, the wire 


is tensioned before it is placed against 


the wall. As a result, the stress dis- 
tribution along the wire is substantially 
uniform. In designing the district’s 
tanks, allowance is made for a varia- 
tion of 10,000 psi above and below the 
specified nominal initial stress in the 
wire. 

e. In the cable-stressed tank, fric- 
tion develops along the cables as they 
are tensioned, owing to their bearing 
against the cable sheath as they elon- 
gate under stress. As a result, the 
stress along the cables varies by a sub- 
stantial amount. This variation must 
be taken into account in the design. 
Measurements made on the district’s 
first cable-stressed tank indicated an 
average friction factor of 0.6 between 
the cables and sheaths, and a variation 
in stress along the cable of approxi- 
mately 50 per cent of the maximum. 
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A reasonably uniform distribution of 
stress in the concrete can, however, be 
attained. The cables must span two 
pilaster intervals. By staggering ca- 
ble anchorages in such a manner as to 
give an arrangement in which the ca- 
bles are alternately centered on and 
anchored at each pilaster, the prestress 
in the concrete will be substantially 
that produced by the average stress in 
the cables. 

5. Vertical prestressing of the walls 
is done with embedded cables in 
sheaths, similar to those used for hori- 
zontal prestressing. The cables are 
straight and are, therefore, not subject 
to serious friction forces and accom- 
panying variation of stress. Sufficient 
vertical prestressing is provided in the 
tank walls to take care of bending 
stresses produced by the horizontal 
prestressing and by the water loads. 
As the horizontal prestressing pro- 
ceeds, the walls slide radially inward 
on the footing. Friction between the 
footings and walls generates bending 
stresses in vertical wall elements. 
When the tanks are filled, the walls 
move radially outward, resulting in a 
reversal of the bending moment. The 
vertical steel is centered in the wall to 
provide for bending in opposite direc- 
tions. 

6. The thickness of a tank wall at 
any elevation should be sufficient to 
support the initial tensioning of the 
prestressing steel without the develop- 
ment of stresses in the concrete which 
might exceed safe working stresses. 

7. All the district’s prestressed tanks 
are provided with radially oriented 
keys at the bottom of the walls, ex- 
tending into the footings. Under this 
arrangement, wali panels may freely 
move radially on the footings but are 
prevented from moving tangentially. 
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Thus, horizontal loads on the tanks are 
supported by reactions at the shear 
keys directed tangentially to the cir- 
cular walls at all locations. 


Tank Domes 


The slab dome is the most economi- 
cal roof for a circular tank. The dis- 
trict is having concrete dome roofs 
constructed on its tanks at a cost of 
about $1.40 per square foot. The 
stresses in a hemispherical slab dome 
are not significantly affected by the 
elastic property of the material of 
which the dome is constructed, and 
the character and magnitude of the 
stresses in such domes are easily com- 
puted. This is far from true of the 
normal segmental dome. On the lat- 
ter, the stresses caused by the elastic 
character of the abutment are many 
times as large as the stresses in the 
corresponding part of the hemispheri- 
cal dome. In parts of the structure, 
the character of the stresses is reversed, 
causing severe bending and endanger- 
ing its safety. A segmental dome may 
be equipped with an abutment provid- 
ing the same reaction as would be fur- 
nished in a hemispherical dome to the 
corresponding segment. By applying 
prestressing bands of steel properly ad- 
justed at the periphery of the segmen- 
tal dome, stress conditions similar to 
those prevalent in the corresponding 
segment of the hemispherical dome will 
be produced. 

The dome for the district’s 12-mil 
gal Richmond Reservoir is 200 ft in 
diameter, rises 26} ft, is 44 in. thick 
over most of its area, and was con- 
structed to a radius of 202 ft. Domes 
on smaller tanks are thinner. All 
domes have been constructed with a 
nominal amount of reinforcing steel 
as a precaution. 
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Tank Floors 


As has been pointed out, most leak- 
age from prestressed concrete tanks 
has been through the floors. The dis- 
trict is currently constructing its tank 
floors in accordance with a unique 
design that has shown merit. The 
design is calculated to provide sat- 
isfactory watertightness and thorough 
leakage control at comparatively low 
cost. The essential features of such 
a floor are: 

1. A positive underdrain system 
consisting of tile drains in trenches 
and a gravel blanket over the sub- 
grade 2} in. thick. The drains are 
extended to discharge at some con- 
venient location where no damage will 
result. 

2. A compacted base, 4 in. thick, of 
asphaltic plant-mixed paving, over the 
gravel blanket. 

3. An impervious membrane of as- 
phalt over the compacted base, } in. 
thick. This membrane has, to date, 
been constructed of an asphaltic emul- 
sion containing asbestos fiber and has 
been applied by spraying. 

4. A 6-in. thick concrete slab over 
the impervious membrane, with con- 
struction joints at 12-ft intervals. The 
construction joints are sealed by pack- 
ing with cement mortar. 


Foundations 


Foundations for prestressed concrete 
tanks should preferably be nonyielding 
to a high degree. In this connection, 
the district has been fortunate, as such 
foundations have been readily avail- 
able. All tank storage is located in a 
hilly area. It is characteristic of the 
hills around the San Francisco Bay 
region that the bedrock is generally 
near the ground surface. It has been 
necessary, however, to avoid locations 
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on the extensive fault zones in the 
area. 


Sealing Rings 


Sealing of the joints between the 
floor slabs and walls of prestressed 
tanks has frequently presented prob- 
lems. The general practice is to use 
cement and sand mortar with an ad- 
mixture of iron dust for the seal. This 
method has not worked out satisfac- 
torily on some occasions. A _ rubber 
seal ring, used on most of the district’s 
tanks, has proved excellent but is com- 
paratively expensive. In the district’s 
installations, the walls and the periph- 
eries of the floor slabs rest upon com- 
mon circular concrete footing rings. 
An annular space, a few inches wide 
and 9-12 in. deep, between the edge 
of the floor slab and the wall, results 
in each structure. Grout is placed in 


the bottom portion of the space and 
an assembly consisting of a strip of 


rubber with steel half-rounds or ovals 
on the top and bottom sides is inserted 
above the grout. The ovals and rub- 
ber are drilled for studs at short in- 
tervals. By drawing the steel pieces 
together with the studs, the rubber 
strip is spread to bear against the side 
boundaries of the annular space with 
sufficient pressure to prevent leakage 
at the joint. The joint will remain 
tight under some movement of the 
wall, This may not be true of the 
mortar-sealed joint. 


J. W. TRAHERN 
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At present the district is experiment- 
ing with a joint seal far less expensive 
than the rubber one just described. In 
a 5-mil gal tank recently put into serv- 
ice, an asphalt and latex mixture was 
placed in the space between the floor 
and wall to form the seal, which ap- 
pears to be functioning satisfactorily. 
The same sort of seal will be installed 
in three more tanks now under con- 
struction. In each, arrangements have 
been made to leave space in the top 
portion of the joint to install a rubber 
seal if it is later found necessary to do 
so. 


Conclusion 


The district has plans for substan- 
tial expansion of its filtered-water stor- 
age facilities during the years imme- 
diately ahead. Its past experience 
with prestressed concrete tanks has 
been very satisfactory from the stand- 
point of both the quality of the struc- 
tures and the cost thereof. Contractors 
with experience in building the tanks 
are located within the district, and 
competition in bidding for the con- 
struction contracts is good. Some of 
the contractors maintain sets of forms 
required for the work. It is believed 
that, with the gradual improvement in 
design that has taken place, the later 
structures are somewhat superior to 
the earlier ones. Indications are that 
the district will continue to construct 
prestressed concrete tanks on a sub- 
stantial scale. 


Be. 
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A satisfactory palatable water is never achieved by inadequate, 
halfway dosages of Aqua Nuchar Activated Carbon. To be 
certain that all the algae and trade waste odors are adsorbed, 
the correct amount of Aqua Nuchar must be applied. 

Water plant operators and superintendents often try to cut 
corners by stretching out the minimum dosage to cover periods 
of maximum requirements. They should know that consistent 
feeding of Aqua Nuchar Activated Carbon will keep the plant 
seeded—thus easing thejproblem of controlling sudden surges 
of intense odors in the raw water. Extremely heavy dosages 
under heavy pollution loads are minimized. 

It requires a very sensitive sense of smell to differentiate between 
a threshold odor of 50 and 25. The chances are that your 
average consumer could not tell the difference. Therefore, 
being half safe is not enough! Threshold odors should be in the 
range of 5 to be certain of delivering a palatable water. 
Complaints from consumers can so easily be avoided if you will 
take advantage of Industrial’s Technical Service Department 
and call on the Aqua Nuchar Threshold Odor Experts to make 
a survey of the plant which they will do without obligation. 
Following this, they will recommend how to use Aqua Nuchar 
with your other chemicals and where to apply it for optimum 
water palatability. 


Send your problems to our nearest office and our Technical 
Service Department will be glad to study them. 
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No proud father would argue that twins 
are as easy to take care of as one. That's 
one reason Neptune Trident Style 3 meters 
are recommended in place of compound 
meters for 1%" and 2” service lines. The 


And its lower initial cost gives you a nice saving. 
So why use two meters when one will do the job? 

Style 3 meters were the first to feature a spe- 
cial pressure adjustment. In high-pressure lines, 
the outlet of the meter is throttled to prevent 


Style 3 disc meter is accurate down to excep- 
tionally low flows, and handles high flows with 
ease. 


The simpler Style 3 meter maintains accuracy 
longer, and repairs (when necessary) are easier. 
Modern Style 3 parts fit older meters. There's 
no obsolescence . . . you modernize as you go. 


overspeeding, and in low pressure installations, 
the outlet is opened wide to minimize loss of 
head. 

Proof of the accuracy and efficiency of the 
Trident Style 3 will be found in your own testing 
equipment . . . in lower maintenance costs . . + 
and in increased revenue. 


19 West 50th Street ® New York 20, N. Y. ne 
4 


NEPTUNE METERS, LTD. 
1430 Lekeshore Rood Toronto 14, Onterio 


Branch Offices in Principol 
American and Conodion Cities 
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The banding of the brass this year 
saw 37 of the Association’s 40 direc- 
tors gathering in the not too ivory 
tower of New York’s Park Sheraton 
Hotel last January 16-18 to check the 
AWWA score for ’54 and precontrive 
its 55. An idea of what was accom- 
plished has already been given in the 
January 31 letter te all members, and 
more detailed reports will follow in 
next month’s JouRNAL, but it remains 
for someone to point out that there is 
no “I” in the terminal word of the 
Board’s favorite self-characterization : 
“all work and no pay.” 

The “1,” of course, is raised during 
intermissions only, starting this year 
at the opening luncheon when past- 
president Vic Weir paid off his annual 
budget bet to Finance Committee chair- 
man Bill Orchard with a turkey saddle 
(not to be confused with a saddle of 
turkey), the significance of which was 
slightly modified in the explanation by 
the presence of ladies. Next break 
came during the dinner hour, when 
Illinois’ Ed Alt unleashed so much en- 
thusiasm in his preview of next June’s 
Chicago Conference that only two of 
the 70 on hand bet their bottom dollars 
on a registration total of less than 
2,000, while two exuberated to a point 
considerably above 3,000, with the 
average a couple hundred above the 
present record. 

Monday’s serious attention to chores 
was interrupted only by a brief lunch- 


eon ceremony during which a repre- 
sentative of AWWA’s Good Turn So- 
ciety turned on two of the Board’s 
needliest. Wendell LaDue, who had 
just finished his report on the exten- 
sive activities of the Water Works Ad- 
ministration Committee, was provided 
with a pair of “Refuge” glasses (with 
built-in wide eyes) and a set of over- 
size ears to permit him to rest out the 
balance of the meeting without losing 
his normally alert and attentive look. 
And Wylie Gillespie of Florida was 
presented with the “real” secret of the 
California wet-barrel hydrant—its name 
“Fido,” one of whose legs was equipped 
to react appropriately to a squeeze on 
a waterfilled rubber bulb. But it was 
on Monday evening, with no session 
scheduled, that the town first felt the 
full impact of AWWA Boardom, the 
sights and shows of the Big City con- 
stituting the rather more “1’-evating 
agenda. 

Even so, all were on hand for a 
final session on Tuesday preliminary to 
accepting the plaudits of some 350 New 
York Section members and friends 
gathered at a special luncheon meeting 
to honor them. And then, just about 
50 hours and two good weeks’ work 
after the Sunday noon roll call, the 
brass undertook its official disband- 
ment until next June at Chicago—all 
out all in. 


(Continued on page 30 P&R) 
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The Canadian Section has opened 
an office at 72 Grenville St., Toronto, 
for the purpose of improving its mem- 
bership services. The office will be 
shared with the Canadian Inst. on 
Sewage and Sanitation, and a full time 
executive assistant will be in charge. 


The North Central Section of 
AWWA is the new name for what used 
to be called the Minnesota Section. 
In making the change, which became 
effective January 1, the Section merely 
acknowledged the fact that Minnesota 
had long been a misnomer, because of 
the regular and active participation of 
residents of North and South Dakota 
—-states which are in the official terri- 
tory of the Section—and also some 
from the neighboring Canadian prov- 
inces. 


Something significant should surely 


have been made of the fact that the 
tenth anniversary—the one just cele- 
brated by fluoridation on January 25— 
is traditionally the “tin or aluminum 
anniversary.”” What with all the ex- 
citement engendered by antifluorida- 
tionists concerning the sinister plot 
purportedly cooked up between the 
fluoridation-promoting Public Health 
Service and the fluoride-producing 
Aluminum Company of America by 
Oscar Ewing, exhead of the one and 
excounsel of the other, we might have 
expected at least a “March on Grand 
Rapids” to stamp out the “dastardly 
communistic scheme” which fluorida- 
tion’s “Aluminum Jubilee” actually, if 
perhaps unwittingly, represents. Still, 
having predicted the demise of every 
water drinker in that city long before 
this, those most likely to organize such 
a march could hardly have relished the 
thought of walking in on a dead city. 
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On the other hand, something sig- 
nificant has surely been made of the 
ten years that have gone into the alumi- 
nation of the program—an average of 
more than 2,000,000 population and 
more than 100 communities per year 
having been added to the list of those 
receiving fluoridated water, to make the 
net total on January 1, 1,034 commu- 
nities and 20,229,146 population served. 
The fact that this growth hasn’t been 
achieved entirely in an aura of sweet- 
ness and light may actually be more 
obvious than it should be, for more 
often than not fluoridation has been 
initiated without the excesses of rancor 
and unreason that have characterized 
the most publicized programs. Since 
November, of course, the pressure has 
been heavy, with ten communities re- 
jecting fluoridation in popular referen- 
dums, while only five voted for it. 
And in New Orleans, La., and Des 
Moines, lowa, where water boards con- 
trol the decision, the answers have been 
“no, no, no” and “no,” respectively. 
Meanwhile, the courts have been con- 
siderably kinder, giving the program a 
unanimous vote of constitutionality. 
First the US Supreme Court refused 
to review a decision by the Louisiana 
Supreme Court in favor of fluoridation 
on the basis that no substantial federal 
question was involved, just as it had 
refused to upset a similar California 
Supreme Court decision in a case con- 
cerning San Diego. Then the Wash- 
ington Supreme Court added its weight 
to the growing body of opinion favor- 
ing fluoridation by affirming the ruling 
of the Superior Court of Lewis County 
in the case of Kaul v. City of Chehalis, 
concerning the constitutionality of the 
procedure. 

In the ten years that fluoridation has 
been with us, a tremendous amount of 
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A strong, effective 

lock, insuring safety 
4 for the meter and 

the pedestrian. 


orce the lid open 
even when frozen 
down. 
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When it comes to opening meter 
boxes that are sealed shut with ice 
or dirt, nothing beats the Ford Meter 
Box Cover fitted with the Lifter Worm 
Lock. All it takes is a simple twist of 
the wrist. The powerful worm lever- 
age does the rest and the key serves 
as a handle for lifting the lid. Send 
today for full information about this 
and other time-saving Ford meter 


servicing devices. 


THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES 


Wabash, Indiene 
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information and a great deal more mis- 
information has been published. Un- 
fortunately, not even everyone who 
should has been able to distinguish the 
one from the other. Consider this ex- 
planation in the lead editorial of a 
recent issue of the Altoona, Pa., Mir- 
ror, for instance : 


Fluoridation is a system of using chlo- 
rine in a weakened form to purify the 
water. The substance is a pungent, aw- 
fully smelly, corrosive gas, and plants 
using the additives get numerous com- 
plaints about ill-smelling water. ... Ex- 
perts agree that if the water tastes bad, 
it’s healthy, and if it tastes good to the 
user, it’s no doubt impure, lacking germ- 
killing chemicals. 


New York newspapers in their current 
educational campaign are doing consid- 
erably better than that, but at the mo- 
ment the nation’s largest city isn’t 
close enough to adopting fluoridation 
to merit the full attention of those who 
have taken it upon themselves to prove 
to the nation that fluoridation is not 
only illegal and immoral, but undemo- 
cratic and unsafe as well. The fact 
that the dentists, in favoring it, seem 
to be anxious to cut themselves out of 
some business is probably what makes 
the ill-informed suspicious and, thus, 
susceptible to almost any explana- 
tion that is nondental, however non- 
mental it may also be. At any rate, 
those who are better informed and 
who have, most conservatively, held 
back their approval will now have the 
ten-year record they indicated to be 
necessary to judge the value and wis- 
dom of the procedure. It will be in- 
teresting to see how many are con- 
vinced and how many will discover 
that 15, or 50, or perhaps 500 years 
are actually necessary to a satisfactory 
trial. 
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Significant at the very least, after 
these ten long years, ought to be the 
fact that a lot of people killed first by 
the addition of alum to their water 
supplies and then by chlorination have 
managed to survive still another kill- 
ing. Murder, it seems, is something 
one can be tried for only once, but by, 
innumerably. 


Like Canadian football, the Cana- 
dian tooth brawl is very little different 
from that in the U.S., although the 
scoring has been a great deal lower. 
Partly this has resulted from the fact 
that there were no additional adoptions 
for 64 years after Brantford, Ont., be- 
gan fluoridating in June 1945 and 
partly because the approach there has 
been generally more conservative. But 
the same arguments and the same prac- 
tices are current, and the results of 
public referendums just as unpredict- 
able. Thus, when Saskatoon and Re- 
gina voted last year, the former said 
yes, the latter no. Brandon, Man., 
meanwhile, made its plans to get into 
the game. Dentist, anyone? 


Lowell E. Sennet, Chicago district 
manager for A. P. Smith Mfg. Co., 
will also represent National Water 
Main Cleaning Co. in Illinois, Indiana, 
Wisconsin, and Michigan. The Na- 
tional sales office is at 122 S. Michigan 
Ave., Chicago 3. 


Recent administrative changes in 
Atlas Mineral Products Co. include the 
institution of a profit-sharing and pen- 
sion plan for all employees, and the 
following promotions: Joseph A. 
Snook, from vice-president to execu- 
tive vice-president; Eugene Kirkpat- 
rick, from Eastern regional to general 
sales manager, and Kenneth T. Snyder, 
from Western regional to assistant 
sales manager. 
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INDIVIDUALLY 


TESTED 


UNDER PRESSURE 


TURNING 


ALW.W.A. STANDARD 


Curb and 
Corporation Stops are made with built-in 
quality . . . designed to give permanent 
top performance. Extra heavy wall struc- 
ture means many added years of under- 
ground service—and they’re precision 
machined with each plug accurately ground 
into its own valve body for easy turning. 
Each stop is tested individually under 
pressure before shipment. All of them 


conform to the standards of the American 
Water Works Association and can be in- 
serted by any standard tapping machine. 

Welsbach-Kitson craftsmanship means 
long life and faithful performance .. . 
and you will get the real satisfaction that 
only precision manufacture and premium 
quality materials can give. Insist on 
Welsbach-Kitson when you order water 
service bronze. 


THE WELSBACH CORPORATION 


KITSON VALVE 


DIVISION 


Westmoreland & Stokley Sts. + Philadelphia 29, Pa. 
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Resourcefulness, unlike resources, 
has never been in short supply as far 
as the water works field is concerned. 
Thus, we have come to take for granted 
the kind of ingenuity displayed re- 
cently at Hopkins, Minn., in the con- 
version of a bank holdup alarm into a 
foolproof pumping station warning sys- 
tem, or at Temple City, Calif., in the 
home-making of a periscopic gage- 
viewer to permit one of the clerks of 
the Sunny Slope Water Co. to keep 
check on the water level in a distant 
reservoir without moving from her 
desk, About the Hopkins burglar- 
beater we have no details, but imagine 
it to be one of those simple make-do 
devices which almost every water 
works uses in some phase of opera- 
tion—undoubtedly screaming “Stop 


Thief!” when pump efficiency, or econ- 
omy, or safety is being stolen. The 
Sunny Slope See Level, likewise an 
inexpensive substitute for a much more 
elaborate control device, consists of a 
couple mirrors mounted in a steel stack 
that protrudes through the roof of the 
office building just above the clerk’s 
desk. The mirrors pick up the image 
of a sight gage on top of the tank some 
distance away and project it to a viewer 
at the desk. In case of smog, there’s 
a telescope at hand to magnify the 
image (something, incidentally, which 
the device itself is doing to the clerk 
in depriving her of a considerable 
amount of slimming exercise). 

But these are just the ordinary mira- 
cles of our ingenious at work, seldom 
even reported. What always surprises 
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Depend on Cyanamid’s ALUM 
for § good reasons 


1. It feeds uniformly, without trouble, in solid or liquid form. 
2. It has a wide pH range for effective coagulation. 


3. It forms floc rapidly. 

4. It gives maximum adsorption of 
5. It causes minimum corrosion of 
6. It is available in granular form 


suspended and colloidal impurities. 
feeding equipment. 
or in the new easy-to-use liquid form. 


For a copy of ‘‘Alum— Commercial Aluminum Sulfate, ’’ please send us your name and 


titleon company stationery—and would 


you also mention where you saw this offer? 


AMERICAN Ganamid COMPANY 


Heavy Chemicals Department 
30 Rockefeller Plaza, New York 20, N.Y. 


Canode: North American Cyanamid Limited, Toronto & Montreal 
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Two of four Fox- 
boro Operating 
Tables which give 
operators com- 
ete control of 
our rapid sand 
filters in boiler- 
water treatment 
lant of Westvaco 
hlor-Alkali 
Division, Food 
Machinery & 
Chemica! Cor- 
ration, South 
harleston, W. 
Va. Consulting 
Engineer: 
ard T. Powell, 
ltimore, Md. 


Here’s the Foxboro System that 
puts complete control of every fil- 
tration operation right at the oper- 
ator’s fingertips! A simple turn of 
the selector switch starts filtration 
or backwashing at pre-set rates; 
shuts off influent, or by-passes 
effluent to waste. In addition, rates 
can be re-set right at the master 
operating table. 

Maintenance of this modern, all- 

neumatic system is “tops” too 

ugged d/p Cell Transmitters de- 
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“A Snap to Operate... 
a Cinch to Maintain! 


“Fingertip” Control 
for rapid sand filters 


tect and transmit loss-of-head and 
filtration rate measurements... 
are unaffected by backwash and 
sand ... need no drum, pulley, or 
cable servicing. Control valves are 
rubber-lined . . . provide lasting, 
tight shut-off operation. 
Get top efficiency on your filter 
runs the economical way. Investi- 
ate Foxboro ‘Fingertip’ Control. 
t's easier to install, to operate, to 
maintain. Write for complete in- 
formation in illustrated Bulletin. 


THE FOXBORO COMPANY, 162 NORFOLK ST., FOXBORO, MASS., U.S. A. 


Reg U S Pat. OF .. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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us much more is evidence that mere 
contact with water work elevates even 
the layman to epics of ingenuity. Con- 
sider, for instance, the cunning of one 
Harry C. Stille, chairman of the lake 
committee of American Legion Post 
441 of West Long Branch, N.J., in 
suggesting this solution to the aggra- 
vating lotus plant infestation in the 
municipality’s Franklin Lake: 


}, Lower the lake level by 1 ft to expose 
the plant stalks. 

2. Wait for a freezing spell to grip the 
stalks in ice. 

3. Let the ice thicken to about 6 in. and 
raise the lake level. 

4. As the water and ice rise, the ice- 
imbedded stalks will be uprooted. 

. Drain the water. 

. As the water flows out, the ice will 
drop, crushing the plants. 


7. The ice left will freeze the roots, kill- 
ing the plants. 


Or imagine the inspiration of lumber- 
man Alan Chase of Laconia, N.H., in 
designing diapers for his horses to 
make possible logging of a watershed 
area without polluting it. These dob- 
bin-size didees are hung in the proper 
position from the harness hip-strap 
and breeching, one side of the canvas 
bag of which they consist being 
strapped to the tail, thereby to be 
opened automatically as the occasion 
arises. Chase horses on the watershed 
jobs, of course, are limited to mares. 

Remaining horsey, we can certainly 
tout Ingenious Solution, by Water 
Worker out of Necessity, as a sure 
thing. 


(Continued on page 38 P&R) 


If you have a water problem of any size or type—write us. With over 
50 years of experience—conditioning water—We Can Help You 


A New Bulletin of Bulletins . . . FREE on Request 


CLAYTON 


NEW 


WATER 
PROBLEM? 


Photo on left shows a 
typical H & T fully auto- 
matic, municipal, zeolite 
water softening plant 
producing clear, iron 
free, soft water. 


Operation of this auto- 
matic water treatment 
plant is by our electri- 
cally operated poppet 
type multiport valves— 
the valves which provide 
unequalled performance. 


JERSEY 


: 
HUNGERFORD & TERRY, INC. 
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Available | 
From Stock 


AWWA Approved Short 
Body and Mechanical 

Joint Watermain Fittings— 
4 through 12 inch. 


TRINITY VALLEY IRON AND STEEL CO. 


Phone PErshing 3141 Fort Worth, Texas iin P. 0. Box 664 
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Sign of the times was the one that 
appeared on the lawn of the Don 
Mitchells of Ponca City, Okla., when- 
ever their sprinkler was in action last 
summer ; 


Lest you tell us where to dwell 
This water comes from a private well. 


Were we a Ponca Citizen, we’d be 
tempted to picket the place anyway, 
with our own sign just as much “of 
the times” : 


To flaunt your verdure in our midst 
Just proves you are a communist. 


Actually the way things have been in 
the Southwest these past summers, 
even moisture from Moscow would be 
welcomed. 


Frogs in the throat are ordinarily 
no great problem—nothing that a good 
strong haaarrrrumph won’t take care 
of—but when they stem from tadpoles 
in the tap water, it’s time for stronger 
measures. Such was the situation 
faced by the Alexandria, Va., Water 
Co. last summer when five of its cus- 
tomers appeared with prima-facie proof 
of pollywog problems. Measures im- 
mediately taken included draining the 
distribution reservoir from which the 
wiggling water had been drawn, flush- 
ing the mains between the reservoir 
and the befrogged homes, and then 
screening the outlets before the reser- 
voir was returned to service. Best 
guess as to cause was that the froglets 
had entered the system when the se- 
vere drought conditions of the weeks 
previous drew the level of the water 
down to a point where the near-surface 
swimmers arrived at outlet altitude. 
Fortunately they never got any further 
than the homes of the five families 
mentioned, and their small size and 
the dispatch with which they were 


cleared put the whole thing down as 
petty froggery, which didn’t even draw 
full-throated complaint. 


To drink deep at Bahrein on the 
Persian Gulf doesn’t mean to imbibe 
large quantities of the public water 
supply, which must be distilled from 
sea water, but to dive down to the 
bottom of the gulf to sip from the 
springs which flow there. Or if you 
insist on drinking from a glass, you 
can purchase a supply from one of the 
divers who plunge to the bottom with 
collapsed goatskins to collect the water 
water.* With all the oil riches of the 
area, one would think that some better 
means than goatskins could be devised 
for making the spring supplies avail- 
able for surface consumption. But in 
Persia, of course, they’re rugged! 


Ila is what they’ll be calling the capi- 
tal of the Philippines any day now if 
the 30 Manila detectives assigned to 
catching a particularly audacious and 
muscular thief now operating in the 
city’s streets aren’t soon successful. 
How the “Man” may drop out of the 
picture ought to be pretty obvious from 
the fact that the thief had, at last re- 
ports, already pilfered sixteen man- 
hole covers and was increasing his 
rate of take rapidly. Or maybe just 
plain “Il.” 


Hammond Iron Works of Warren, 
Pa., is planning a merger with Henry 
Sears & Co. of New York which, if 
completed, will result in the formation 
of a new company to carry on and 
expand the present Hammond business. 


*With “underground water” known as 
“ground water,” “underwater water” must, 
of course, be known as “water water.” It 
is this type of water about which the Ancient 
Mariner ranted so, probably because he 
could find no goatskin. 


(Continued on page 40 P&R) 
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TAPPING 
MACHINE 


® 


These three outstanding HAYS products 
team up to give you more service connec- 
tions per day, week, and month. 

The HAYS Model B Tapping Machine, 
now made of aluminum alloy, is one-third 
lighter, easier to handle, easier to operate 
... really designed for man in the 
ditch.” 

Check the HAYS catalog for the com- 
plete line of Corporation and Curb Stops 
conforming to all A.W.W.A. Standards. 
Write us for a copy or see your HAYS 
distributor. 

Water Departments all over the country 
have been using HAYS Water Service 
Products for over 80 years. 


WATER WORKS PRODUCTS 


HAYS MANUFACTURING CO. 
ERIE, PA. 
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Harry E. Lundquist, Neptune Me- 
ter Co. representative in Minnesota 
and the Dakotas since 1928, has re- 
tired and will be succeeded by his son 
Howard and by Robert J. Wigley. 
Wigley will cover North and South 
Dakota; Howard Lundquist will cover 
Minnesota. 


Ralph W. Coho Jr. has been named 
president and Robert P. Nick gen- 
eral manager of Pleuger Submersible 
Pumps, Inc., of Lancaster, Pa., and 
Los Angeles. Chairman of the board 
is Friedrich W. Pleuger of Germany. 


Continental Pipe Mfg. Co., makers 
of wood stave pipe and tanks, has 
moved from 3901 Woolworth Bldg., 
New York 7, N.Y., to 1336 Wellington 
Gate, West Englewood, N.J. 


R. P. Farrell, director of the Div. 
of San. Eng., State Dept. of Public 
Health, Nashville, Tenn., drowned on 
January 8 as the result of an accident 
while fishing. He had been with the 
Department since 1933 and had re- 
ceized his Section’s Fuller Award in 
1942 for his work in water utility rat- 
ing and operator certification. In addi- 
tion, he served as Kentucky-Tennessee 
Section secretary from 1943 to 1952 
and director in 1943 and 1944. 


Electro Rust-Proofing Corp. has 
opened a new division office at 3 
Rhodes Center, N.W., Atlanta, Ga., 
under the supervision of R. B. Mills, 
division manager, and J. A. Lehmann, 
division engineer. The new office will 
serve an eight-state area in the 
Southeast. 
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BUILDERS PROPELOFLO is an inexpensive main line meter for totalizing 


water consumption. Gives dependable, trouble-free service on the job. 
Meters accurately over wide range — six-digit totalizer shows water use 


DIVISION OF B-I-F- 


directly in gallons, cubic feet, etc. For Be cag information on this 
easy-to-install meter, write to Build 
Providence 1, Rhode Island. 


UILDERS-PROVIDENCE 


+-Pr 


, Inc., 365 Harris Ave., 


SUILOERS FOUNDRY PROF ORTIONEERS, ine 


INDUSTRIES, INC. $ 
OMEGA MACHINE CO. 
con 


a 
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That’se wer. 
pecially those cities that 


‘have had a modern General 


Filter water conditioning 
plant installed in the past 20 
- years. General Filter water 
treatment plants have shown 


that such treatment can be 


supplied at moderate cost 


and often on a self paying + 


bois Another reason is that 


component part 
is de- 
, built and serviced by 


E top-flight engineers and 


chemists in one organization. 


40 branches are located 

across the -count oe give 
quick dependable service 
around theclock. In addition, 
there are many other advan- 


tages that all add.up to lower 


chemical, labor, 


are so many | 
‘municipalities 
equipped with 
GENERAL FILTER 


white tor these FREE tooklete today! 


GENERAL FILTER COMPANY 

AMES, 

Gentlemen: Please send us further information on 
the subjects checked below: 


AERATORS MON RUST REMOVAL 
ALTERS DEMINERALIZATION 
©) TASTE AND ODOR C) 

ALKALINITY CONTROL MAVE ENGINEER CALL 
C) HIGH CAPACITY RESINOUS ZEOLITE 


a 
: 
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DRILL WITH | 
SPINKS 


FOR HIGHER GAPASITY WELLS 


_ AND PROCESSED FOR 
WATER WELL DRILLING! 


SPINKS Gleason- -casy-mixing mud, 
washes out quickly, easily. Mini- 
mum penetration! Makes heavy 7 
mud — 9.5-lb. to 10-lb. range — 7 
stops cave-ins! Excellent lubrica- © 
tion properties! Removes cuttings © 
quickly, thoroughly! Durably 
sacked in water-repellent asphalt 
lined bags! 50-lb. size for easy 
handling . . . less chance of loss! | 

@ SPINK -Gel — high-yielding, finest 
quality Wyoming bentonite. Low 
water loss! Exceptional lubricating 
qualities! 

@ SPINK-O— medium weight mud. 
Combines outstanding qualities of 
Gleason and 


Distributorships in several choice 
territories! WRITE, vine or CALL Rich 
Carothers. Telephone 1502, Paris, Tenn. 


H. C, SPINKS CLAY COMPANY, INC. 
Mines and General Offices 
Paris, Tennessee 
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Selfweld, an inexpensive 100-amp 
welding machine developed by Lincoln J 
Electric Co. for use by small repair 
shops and even hobbyists, is said to 
eliminate the need for skill in control- 
ling the arc. A special welding elec- 
trode and holder do the work. The 
cost of the equipment, complete with 
accessories, is less than $100. 


A water works engineer is needed 
by the city of Minneapolis, which is 
asking that applications be made to the 
Civil Service Commission, 109 City 
Hall, Minneapolis, Minn. An engi- 
neering degree and five years of ex- 
perience in a utility serving more than 
30,000 people are required. 


Ludlow Valve Mfg. Co. has pur- 
chased the Rensselaer Valve Co. and 
plans to integrate the operations of the 
two firms at Ludlow’s Troy, N.Y., 
shops. Increased manufacturing ef- 
ficiency and economy are expected to 
result. 


You can lead a stork to water, 
but you can’t make him wait—so found 
a distrait dad-to-be in Hackensack, 
N.J., last month, when he swung his 
car into the driveway of the Hacken- 
sack Water Co. in the wee hours one 
morning hunting for the delivery room. 
Actually, the hospital for which the un- 
manned Manning had mistaken the wa- 
ter company building was a good two 
blocks away, and by the time he had 
returned with a policeman, the stork 
had already flown the coupe—not, 
however, until after girling Manning. 
Despite the subfreezing temperature 
and the self-help technique, both mama 
and baby were doing fine, which may 
or may not have something to do with 
the environmental sanitation. Next 
time, anyway, the company promises, 
it will have its water boiling. 
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UELLER 


Specify Mue 


and you get all 
of these improved 
Fire Hydrant features 


AUTOMATIC LUBRICATION 

SAFETY FLANGE CONSTRUCTION 
SAFETY STEM COUPLING 

DRY TOP DESIGN 

COMPRESSION TYPE MAIN VALVE 
DOUBLE AUTOMATIC DRAIN VALVE 
“O” RING SEALS 

FULLY BRONZE MOUNTED 
BREECH-LOCKED NOZZLES 


DESIGNED FOR ABOVE GROUND 
MAINTENANCE 


> 
> 
> 
» 
> 


Add Mueller Catalog A-201 to your Fire Hydrant catalog file. 
Write today. 


MUELLER 


Dependable Since 1857 


CHATTANOOGA, TENNESSEE 
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The Nation Looks at Its Resources. 
Report of the Mid-Century Conference on 
Resources for the Future. Resources for 
the Future, Inc., 1606 New Hampshire 
Ave., N.W., Washington 9, D.C. (1954) 
418 pp.; paperbound; $5 

One of the eight sections into which 
the conference was divided was concerned 
with water resource problems, and this 
report presents a systematic sampling of 
opinions taken from the record, as well 
as the chairman’s summary. Among 
topics discussed by the participants, who 
represented many organizations and in- 
terests (including AWWA), were: sup- 
ply, pollution, control and administration, 
and reimbursement. 


Fluoridation as a Public Health 
Measure. James H. Shaw, ed. Ameri- 
can Assn. for the Advancement of Sci- 
ence, 1515 Massachusetts Ave., N.W., 
Washington 5, D.C. (1954) 232 pp.; 
$4.50 

This book—a “must” for those inter- 
ested in or concerned with fluoridation— 
is the third of a series of fluoridation 
monographs published by AAAS. It is 
a tribute to research workers in dental 
and public health that three surveys in 
less than fifteen years could reflect such 
tremendous strides. Fluorine and Den- 
tal Health (1941) surveyed the evidence 
that mottled enamel is attributable to ex- 
cessive fluorides, and considered the con- 
trol of and possible benefit inherent in 
this relationship. Dental Caries and 
Fluorine (1946) reviewed the protection 
afforded by optimum amounts of nat- 
urally occurrng fluorides, and suggested 
the feasibility of artificial fluoridation. 
And the present volume, based largely 


upon AAAS conferences as long ago as 
1951 and 1952, considers water supply 
fluoridation as a widely used and gener- 
ally accepted public health procedure. 

In addition to papers on engineering 
and laboratory aspects of water fluorida- 
tion, contributed by such persons as O. J. 
Muegge and M. Starr Nichols, there are 
summaries of the various effects of fluo- 
rides on health, including several long- 
term studies. An examination of alterna- 
tive vehicles for fluoride supplementation 
concludes, as might be expected, that 
“water is the most reliable vehicle” and 
that it is also the only vehicle of which 
the benefits and potential hazards are 
fully understood. 


Modern Pumps: A comprehensive sur- 
vey of modern pumping equipment and 
practice. E. Molloy, ed. George Newnes 
Ltd., Tower House, Southampton St., 
Strand, London W.C. 2, England (1953) 
240 pp.; 21s (about $3 US) 

Centrifugal, reciprocating, and rotary 
pumps are described and their character- 
istics examined in this little study. A 
section of the book deals with their proper 
installation and maintenance, and separate 
chapters are devoted to pumps for boiler 
feed, wells, and special applications (such 
as irrigation). The “trouble-shooting” 
section is particularly interesting. 


A Treatise on Applied Hydraulics. 
Herbert Addison. John Wiley & Sons, 
Inc., 440—4th Ave., New York 16, N.Y. 
(4th ed., 1954) 724 pp.; $9.50 

The author of this standard reference 
work has renewed its usefulness by add- 
ing to and revising the Third Edition of 
ten years ago. The text is clear and sim- 


(Continued on page 46 P&R) 
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This GRAVER-designed plant treats 
water for less cost per gallon 


You get more for your money with Graver’s “packaged” 
plant for water treatment and filtration because there are 
these savings: 


.G. D. 
designs for larger capacities 


1. ENGINEERING— standard equipment 
igns in capacities up to 2 M custom-made 
to minimize equipment cost, space and costs of chemicals 


. functionally integrated 
with resultant savings to the customer. 


2. PRODUCTION — Responsibility centralized in one 
dependable equipment supplier for maximum economy in 
fabrication, assembly and construction 


operating attention 


3. OPERATION — Designed with simplified controls and 
up-to-date materials of construction to minimize necessary 


A Graver “Packaged” Water Treatment Plant includes 

(ready for installation): High-rate, solids-contact coag- 

ulation and softening Reactivator® of either concrete or 

steel construction; gravity or pressure filters; clearwell 

chlorinator, wet or dry chemical feeders, recarbonator 
where required, and controls. There is nothing more to buy. 


Write for Graver Municipal Bulletin and Sample Layouts. 
GRAVER 


GRAVER WATER CONDITIONING CO. 
A Division of Graver Tank & Mig. Co., Inc 


215 West 14th Street, New York 11, N.Y. 
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Vol. 47, No.2 


(Continued from page 44 P&R) 


ple—at least as much as might be ex- 
pected for such subject matter—and well 
illustrated. After an extended discussion 
of the fundamental principles, the author 
discusses their application to flow in 
pipes, pumping, turbines, and hydraulic 
measurements. The placement of a key 
to symbols at the back of the book, where 
it may be located easily, is a helpful 
touch. 


Handbook of Building Terms and 
Definitions. Herbert R. Waugh & Nel- 
son L. Burbank. Simmons-Boardman 
Pub. Corp., 30 Church St., New York 7, 
N.Y. (1954) 421 pp.; $5 

Definitions and a generous sprinkling 
of illustrations of building materials, 


structural elements, and hardware and 
tools are included in this useful reference 
work. In addition to the alphabetical 
listings, an appendix shows architectural 
and plumbing symbols, pipe fittings, and 
geometrical figures. The book’s chief 
usefulness in the water supply field would 
seem to be as an aid to plumbing in- 
spectors. 


Ground Water in Bronx, New York, 
and Richmond Counties With Sum- 
mary Data on Kings and Queens Coun- 
ties, New York City, New York. 
Nathaniel M. Perlmutter & Theodore 
Arnow. Bul. GW-32, State Water 
Power & Control Com., Dept. of Con- 
servation, Albany, N.Y. (1953) 86 pp., 


(Continued on page 48 P&R) 


DeZURIK 


EASY-OPERATING 
NON-LUBRICATED 


~ 


TAILOR-MADE FOR 
WATERWORKS 
SERVICES 


WRITE FOR DETAILS 
SARTELL, 


DeZURIK SHOWER COMPANY 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 

. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 


pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and so many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Corporation 
2% SOUTH STREET, NEWARK 5, NEW JERSEY 


OFFICES IN ALL PRINCIPAL CITIES 


P&R 47 
| 
ence 
tical (Gen 
and =” WATER METERS 
hief 
ould 
in- 
ork, —— 
im- 
ork. 
ore = 
— 
Ld 7 


48 P&R 


The Reading Meter 


READING METER 


Vol. 47, No.2 


(Continued from page 46 P&R) 


maps; paperbound; free from US Geo- 
logical Survey, Box 590, Albany 1, N.Y, 

About 13 per cent of the 1.2 bgd aver- 
age consumption in New York City’s five 
counties was supplied by ground water 
during 1949, a shortage year. The data 
on ground water characteristics and utili- 
zation was prepared by the US Geologi- 
cal Survey in cooperation with the state 
agency. 


The Ground-Water Resources of 
Washington County, New York. &. lV’. 
Cushman, Bul, GW -33, Water Power & 
Control Commission, State Dept. of Con- 
servation, Albany (1953) 65 pp., maps; 
paperbound; free from US Geological 
Survey, Box 590, Albany 1, N.Y. 


This report on a portion of east-central 
New York state, bordering on Vermont, 
was prepared by the USGS in coopera- 
tion with the state agency. The entire 
county uses an estimated 4 mgd of ground 
water, about half of it for public water 


supply. 


Red Lead Paints for Galvanized 
Steel, Rusted, Weathered, or Treated 
New. Red Lead Technical Letter No. 9, 
Lead Industries Assn., 420 Lexington 
Ave., New York 17, N.Y. (1954) 5 pp.; 
paperbound ; free 

Five different formulas are offered, 
their use depending upon such circum- 
stances as whether the paint is to be a 
primer or finish coat. 


(Continued on page 50 P&R) 


GASKET SEALER 
COMPOUND 
C-1-60 CAST 
IRON BOLTS 


Carson glands and bolts 
made of corrosion-resistant 
C-I-60 cast iron—last as long 
as cast iron pipe. Glands ac- 
commodate variations in pipe 
dimensions, insure uniform 
compression of rubber gasket. 


Write for information 


H. Y. CARSON COMPANY 
1221 Pinson St. Birmingham, Ala. 


Switch to 


—ANTHRAFILT 


the MODERN 
All-Purpose Filtering Medium 


Anthrafilt Offers Many 
Advantages Over Sand and Quartz 


@ DOUBLES length of filter runs. 
@ REQUIRES only half as much wash water. 
@ KEEPS Filters in service over longer periods. 


@ INCREASES Filter output with better quality 
effluent. 


@ GIVES better support to synthetic resins. 

@ PROVIDES better removal of fibrous materials, 
micro-organic matter, taste, odor, 

@ IDEAL for industrial acid and alkaline solutions. 

@ EFFECTIVE filtration from entire bed. 

° LESS coating, caking or balling with mud, lime, 
iron, or manganese. 


PALMER FILTER EQUIPMENT co. 
P.O. Box 1696—822 E. 8th St., Erie, Pa. 
Representing: 
ANTHRACITE EQUIPMENT CORP. 
Anthracite institute Bidg., Wilkes-Barre, Pa. 


| 
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JAMES JONES 


BRONZE PRODUCTS 


Gas Service - Oil Service - Fire Protection 


nt, 
(3. ARE WELL BUILT | 
ed 
ed 
n- 
JAMES JONES COMPANY 


50 P&R READING METER 


Vol. 47, No.2 


The Reading Meter 


(Continued from page 48 P&R) 


For Junior Engineers 


From the utility manager’s point of view, a children’s book on water supply 
is a passkey to the sympathy and understanding not only of the child but of 
those who read it with or to him. These who can recommend educational 
reading matter for children therefore reach both the father and the child— 


who is, of course, “father to the man.” 


More and more publishers of juve- 


niles are “doing” water supply in one way or another, and to the books 
listed below should be added those mentioned in this department in No- 
vember 1953 (pp. 70-72 P&R) and, of course, AWWA’s own The Story 
of Water Supply (April 1954 Journat, p. 48 P&R). 


The First Book of Water. Jo & 
Ernest Norling. Franklin Watts, Inc., 
699 Madison Ave., New York 21, N.Y. 
(1952) 45 pp.; $1.75 

This little science primer, intended 
primarily for the third- to fifth-grade 
levels, treats the properties, behavior, 
and uses of water in a way that will make 
sense to some younger and many older 
youngsters. Simple yet detailed illustra- 
tions reveal even the mysteries of pumps, 
turbines, and steam engines. The sec- 
tion on public water supply is sketchy 
and adds little to the book, but the au- 
thors’ aim was to present only a general 
survey of a vast subject, and in this they 
do succeed. 


Water, Water Everywhere! Mary 
R. Walsh. Abingdon-Cokesbury Press, 
150—5th New York 11, N.Y. 
(1953) 48 pp.; $2 

Very different from the tot’s picture 
book of the same name which was men- 
tioned in these pages over a year ago 
(November 1953 Journat, p. 70 P&R), 
this junior monograph is designed for 
the fourth to eighth grades. The hydro- 
logic cycle, rainfall, the place of streams, 
lakes, and rivers in human life, com- 
merce, and geography—these and many 
other topics are discussed and related. 
The text is straight exposition, lightened 
only by the descriptive illustrations. 
Considerable attention is given to oceans, 
marine life, and navigation. 


Make Way for Water. Eleanor 
Clymer. An Everyday Adventure Story. 
Julian Messner, Inc., 8 W. 40th St., New 
York 18, N.Y. (1953) 63 pp.; $1.60 

A farm boy whose home is on the site 
proposed for a new reservoir lends dra- 
matic appeal to this story of the growing 
pains of a metropolis—in this instance, 
New York. In the course of his adven- 
tures, he learns how water is brought 
from the watershed to the city, sees a 
little of the purification process, learns 
the importance of locating and repairing 
leaks, and most of all becomes reconciled 
to the mutual dependence of city and 
country which is moving him off his 
farm, Skillfully and sensitively done, the 
information does not get in the way of 
the story—it is the story. For ages 8 
and over. 


Water for People. Sarah R. Ried- 
man. Abelard-Schuman, Inc., 404—4th 
Ave., New York 16, N.Y. (1952) 151 
pp.; $2.50 

This excellent little source book for 
junior high school researchers considers 
water in its historical role and relation- 
ship to life on the planet, and follows 
through on the same theme today, with a 
discussion of irrigation, city water sup- 
plies, wells, and shortages. In between 
are outlines of demonstration projects, 
discussions of the way in which water 
does or is made to do work, and an ex- 
planation of weather and the hydrologic 
cycle. 


(Continued on page 78 P&R) 
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USE NORTHERN GRAVEL 


for 


RAPID SAND FILTER 


FILTER SAND SPECIFICATIONS 


carefully laid out. The Effective Sizes and Uniformity Coefficients 
used by Consulting Engineers and also recommended by the Ameri- 
can Water Works Association are the result of long years of research 
and experience. 


The Northern Gravel Company is equipped to give you prompt 
shipment whether it be one bag or many carloads, exact to specifi- 
cation. Filter sand can be furnished with any effective size be- 
tween .35 MM and 1.20 MM. 


CHEMICAL QUALITY of the filter sand is also im- 


portant. It must be hard, not smooth and free of soluble particles. 
This requires perfect washing, and grading facilities. We have every 
modern device for washing, drying, screening and testing. 


FILTER GRAVEL supporting the Filter Sand Bed must 


be, in turn, properly graded to sizes calculated to support the Filter 
Sand, and be relatively hard, round and resistant to solution. 


The South District Filtration Plant of the city of Chicago is the larg- 
est in the world. Northern Gravel Company furnished them 422 
carloads with clocklike regularity, enabling installation continuously 
and economically. 


Northern Gravel has no equal in facilities and our reserves of both 
sand and gravel are inexhaustible. Northern Gravel Company has 
been in business over 40 years. We guarantee uniformity of products 
and our records enable us to duplicate your requirements on short 
notice. Our location is central and we have commodity rates in 
every direction. 


NORTHERN GRAVEL COMPANY 


P.O. Box 307 Phone 4261 
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A RATCHET AND OPEN END 
@ WRENCH, THREE RUBBER 
@ GaAsKeTs, THREE CAST IRON 


FOLLOWER RINGS AND A HAND FULL OF 


sours ano nuts TO INSTALL 


SMITH CUT IN VALVE & SLEEVE 


Gone are the days of—large costly ati furnaces and 

Smith Cut in Valve ond is vsed. 

The Cut In Valve con be installed rapidly, in fair or stormy weather on Cast 

tron A.W W.A. and Federal specification water mains, by unskilled labor, 

using only two wrenches. 

Moulded rubber gaskets fit into machined “Stuffing Box” type joints, guor- 

anteeing oa permanent leak-proof seal. 

Smith Cut in Valves are manufactured in compliance with the A.W.W.A. 

Gote Valve specification, and oll parts are interchangeable with like parts 

of Smith A.W.W A. Gate Valves. 

Write for Bulletin No. MJ2. 


SMITH MFG. CO. 


EAST ORANGE. NEW JERSEY 
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Professional Seruices 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 
COMPLETE ENGINEERING SERVICE 
Including Design and Supervision of Construction 
Water, Sewage and Industrial Wastes Problems 
Airfields, Refuse Incinerators, Dams 
Power Plants, Flood Control, Industrial Buildings 
City Planning, Reports, Appraisals and Rates 
Laboratory For Chemical & Bacteriological Analyses 


121 South Broad St. Philadelphia 7, Pa. 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL RESEARCH 


700 S. B. 3rd Se. Gainesville, Fla. 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive Chicago 6 


BOGERT and CHILDS 


Consulting Engineers 
Cuwron L. Frev 8. Cutips 
Ivan L. ERT M. Dirmans 
Rosert A, Lincotw Cuartes A. MANGANARO 
Martin 


Water & Sewage Works Refuse Disposal 
Drainage Flood Control 
Highways and Bridges Airfields 


624 Madison Avenue, New York 22, N. Y. 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 
Louts E. Ayres Roserr Norris 
Georer E. Lewis C. May 
Srvarr B. Maynarp Homer J. Harwarp 


Waterworks, Sewerage, Electric Power 
500 Wolverine Building, Ann Arbor, Michigan 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill. 


= 


Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes Refuse 
Disposal—Municipal Projects 
Airfolde Industrial Buildings 
rts — Designs — Estimates 
Valuations— Laboratory Service 


110 William St. New York 38, N.Y. 


BROWN AND CALDWELL 
Civil and Chemical Engineers 


Water—-Sewage —Industrial Waste 
Consultation—- Design —Operation 
Chemical and Bacteriological Laboratories 


66 Mint Street San Francisco 3 


BLACK & VEATCH 


Consulting Engineers 


4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Water Surprty—Sewace 
Hypraviic DeveELorm ents 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 EB. 19th Se., New York 3, N. Y. 


PROFESSIONAL SERVICES 


Professional Services 


BURGESS & NIPLE 


Consulting Engineers 
(Established 1968) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reporis, appraisals, rates 
Laboratory Municipal engineering 
Supervision 


2015 W. Fifth Ave. Columbus 12, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 

Valuations—Rates— Management 
Laboratory—City Planning 


210 BE. Park Way 
Pittsburgh 12, Penna. 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 

Kansas City 13, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 E 9th Se. 


CHAS. W. COLE & SON 
Engineers—Architects 


Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, Municipal 
and Commercial Buildings 


220 W. LaSalle Ave. South Bend, Indiana 
Central 4-0127 


JAMES M. CAIRD 
Established 1898 
C. E, Currron, A. Bennerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting —Paving 

Light & Power Plante—Appraisals 


351 E. Ohio Se. Chicago 11 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 


Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


CAPITOL ENGINEERING CORP. 


iting Engineers 


Water Works, Sewage Disposal, Airports, 
Dams and Bridges, Roads and Streets, 
Planning, Design and Surveys. 
Dillsburg, Pa. 


Rochester, N. Y Dallas, Texas 


Cotton, Pierce, Streander, Inc. 
Associated Consulting Engineers 


Streander 
I. J. Silverstone 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


B 


P. O. Box 


198 132 Nassau Street 
Hyde Park 36, Mass. New York 38, N.Y. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 


Grade Separations Bridges —Subways 
cal Transportation 
Investigations —Reports — Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


Vol. 47, No.2 


54 P&R 
| 
| 
| 


0.2 


Feb. 1955 


JOURNAL AWWA 


P&R 55 


FAY, SPOFFORD & THORNDIKE 


+ 
John Ayer h W. Horne 
Bion A. Bowman Withee L. Hyland 
Carrol! A. Farwell Frank L. Lincoln 


Howard J. Williams 
Water Supply and Distribution — Drainage — Sewerage 
and Sewage Treatinent Airports — Bridges —Turnpikes 
Investigations Reports I Designs Valuations 
Supervision of Construction 
Boston New York | 


FINKBEINER, PETTIS & STROUT 


Carveton 8. Finxsetner Cuarves E. Perris 
K. Srroutr 


Consulting Engineers 


Reports, Designs, Supervision, 
Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 C and I Life Bidg. 
Houston 2, Texas 


CH-1624 


GILBERT ASSOCIATES, INC. 
Engineers « Consultants « Constructors 
607 Washington St., Reading, Pa. 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemica! Laboratory Service 
Investigations and Reports 


New York Philadelphia 


Cleveland, Ohio 


GLACE & GLACE 
Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 
Design, Supervision of Construction 
and Operation 


1001 North Front St., Harrisburg, Pa. 


FROMHERZ ENGINEERS 


Structural—Civil—Sanitary 
Four Generations Since 1867 


Water Supply ; Sewerage; Structures ; 
Drainage; Foundations 


Investigations; Reports; Plans and 
Specifications; Supervision 


New Orleans 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


S. State Street, Chicago 4 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 
Water Works—Sewer: 
Industrial Wantes—Garbagr Disponal 
Airports—Bridges— Flood Control 
Town Planning—A 
Investigations & ports 


Harrisburg, P. Philadelphia, Pa. 
Pa. Daytona Beach, Fla. 


GET YOUR COPY NOW! 


A list of AWWA books, manuals, standards, 
and other publications may be had for the 
asking. Is your library complete? 


American Water Works Association, Inc. 
521 Pifth Avenue New York 17, N.Y. 


WILLIAM F. GUYTON 
Consulting Greund-Water Hydrologist 
Underground Water Supplies 
Investigations, Reports, Advice 


307 W. 12th St. Austin 1, Texas 
Tel. 7-7165 


HASKINS, RIDDLE & 
SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes—- 
Hydraulics 
Reports, Design, Supervision of Construction, 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Avenue Kansas City 5, Mo. 
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HAVENS & EMERSON JONES, HENRY & 
W. L. Havens C. A. Emenson WILLIAMS 


A. A. F.C. F. W. Jones 
H 


. H. Moseier . W. Avery 
F. 8. Pavoceay E. 8. Onpway Consulting Sanicary Engineers 


Consulting Engineers Water Works 
Water, Sewage, Garbage, Industrial Sewerage & Treatment 
Wastes, Valuations—Laboratories Waste Disposal 


Leader Bidg. Woolworth Bldg. 
CLEVELAND 14 NEW YORK 7 Security Bidg. Toledo 4, Ohio 


HAZEN AND SAWYER —~— ENGINEERING OFFICE OF 
Engineers CLYDE C. KENNEDY 


Ricnarp Hazen Atrrep W. Sawrer Ricuarp R. Kewnepy Roserr M. Kennevy 


Water Supply and Sewage Works Investization— 
gation— Design 
Drainage and Flood Control Water Supply Water Purification 
Reports, Design, Supervision of Sewage and Waste Treatment 
onstruction and ¢ tion Water Reclamation 
Appraisals and Rates 


110 Best Now York 17, N.Y. | Mision San Francisco 5 
ANGUS D. HENDERSON MORRIS KNOWLES INC. 


Consulting Engineer Engineers 

Water Supply and Purification, 
A Sewerage and Sewage Disposal, 
Water Supply and Sanitation Industrial Wastes, Valuations, 
Laboratory, City Planning 


210 -07--29th Ave. Bayside, New York Park Building Pittsburgh 22, Pa. 


HORNER & SHIFRIN KOEBIG & KOEBIG 
Consulting Engineers Consulting Engineers Since 1910 


W. W. Horner V. C. Lischer Investigations, Reports, 
H. Shifrin E. E. Bloss Designs and Appraisals 
‘ Water Supply & Water Treatment 
Water Supply —Airporte—Hydraulic Engineer- Sewerage & Sewage Treatment 
ing — Sewerage — Sewage Treatment — Munici- Municipal Engineering 

pal Engineering — Reports Industrial Buildings 


Shell Building St. Louis 3, Mo. 3142 Wilshire Bivd., Los Angeles 5, Calif. 


ROBERT W. HUNT CO. LEGGETTE & BRASHEARS 
Inspection Engineers 
(Established 1888) Consulting Ground Water Geologists 
Inspection and Test at Point Water Supply Salt Water Problems 


of Origin of . Tanks, 
Recharging Reports 


4, 
551 Fifth Avenue New York 17, N. Y. 


and Principal Mfg. Centers 


THE JENNINGS-LAWRENCE CO. METCALF & EDDY 
Civil & Municipal Engineers Engineers 
Consultants Water, Sewage, Drainage, Refuse 
Water Supply, Treatment & Distribution and Industrial Wastes Problems 
Airfields Valuations 
Sewers & Sewage Treatment 
Reports — Design —Construction 
Statler Building 


1392 King Avenue Columbus 12, Ohio Boston 16 
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Professional Seruices 


THE H. C. NUTTING COMPANY 


Engineers Chemists 


Investigations — Reports 
Water Sewage 
Soils — Foundations — Building Materials 
Inspection — Testing 


4120 Airport Rd. Cincinnati 26, Ohio 
2145 N. W. 2nd Ave. Miami 37, Fla. 


LEE T. PURCELL 


Consulting Engineer 
Water Supply & Purification ; Sewerage & Sew- 
age Disposal ; Industrial Wastes ; Investigations 
& Reports; Design ; Supervision 
‘onstruction & Operation 


Analytical Laboratories 
36 De Grasse St. Peterson 1, N. J. 


PACIFIC ENGINEERING 
LABORATORY 


Chemical and Biological Laboratory 
Analyses and Investigations 


604 Mission St. Sean Francisco $ 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sew: Treatment, Plant Supervision, 
ndustrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 


nalyses 
369 B. 149th St. New York 55, N.Y. 
MOn Haven 5-2424 
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PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Wellington Donaldson, Staff Consultant 
Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures — Power — Transportation 
New York 6, N.Y. 


RIPPLE & HOWE 


Consulting Engineers 
O. J. V. A. Vaseenw B. V. Howe 
Appraisals -Reports 
Design —Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833—-23rd St., Denver 5, Colo. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ma.coim Praente Ernest W. Wurriock 
Rosert D. A. AReNANDER 
Prante, Jn. 


Investigations, Reports, Pians 


Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 36, N. Y. 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


2419 Fannin Houston 2, Texas 


THE PITOMETER 
ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement & Special 
Hydraulic Investigations 


$0 Church Street New York 


RUSSELL & AXON 
Consulting Engineers 
Civil Sanitary —Structural 


Industrial Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Pia. 


PROFESSIONAL SERVICES 


Professional Seruices 


SPECIFICATIONS 


for Water Works Materials 


Compiled, approved and published by 
your Association to meet your needs. 
Send for list of publications. 

521 Pifth Avenue New York 17, N.Y. 


J. STEPHEN WATKINS 
J. 8. Watkins G. R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineering, Water 
Supply and Purification, Sewerage — Sewage 
Treatment, Highways and Structures, Reports, 
Investigations and Rate Structures. 


901 Hoffman Building Louisville, Kentucky 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Wastes Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


SMITH AND GILLESPIE 
Consulting Engineers 


MUNICIPAL UTILITIES 
AND PUBLIC WORKS 


Complete Engineering Services 


JACKSONVILLE, FLORIDA 


WHITMAN & HOWARD 


Engineers 
(Est. 1869) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 


Waterworks Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, la. 


WHITMAN, REQUARDT 
& ASSOCIATES 
Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical-—Electrical 
Reports, Plans 
Supervision, Appraisals 
1304 St. Paul Sc. Baltimore 2, Md. 


ALDEN E. STILSON & ASSOCIATES 
(Limited ) 
Consulting Engineers 
Water Supply —Sewerage-— Waste Disposal 
Bridges —Highways—Industria!l Buildings 
Studies —Surveys— Reports 


209 S. High Sc. Columbus, Ohio 


WILLING WATER 
Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 
Send for catalog and price list 
American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


Vol. 47, No.2 


3 F 
58 P&R 
: 251 East High Street Lexington, Kentucky 
Branch Office 
| 
| 
qf 


JOURNAL AWWA 


Proud ‘“‘city fathers’’ 
must look to the future, too! 


‘TOWA hydrants and valves 
are never “orphans”! 


No need to worry about the future of your city’s water 
system when you choose Jowa. You know you're buying a 
reliable product from a reliable firm and that there will 
always be replacement parts, when and as needed. What 


you may not know, though, is this. . 


. Iowa hydrants are 


easily and economically serviced—-even by new employees 


without special training. 


Below are additional facts to keep in mind when you plan 
to expand or replace any part of your city water works. 


IOWA HYDRANTS 


Provide full, truly unrestricted 
water way. 

Open with the pressure for faster 
water delivery. 

Close against the pressure to 
eliminate water hammer, pro- 
vide flushing action. 

Assure positive drainage. 

Are available for any type of 
connection. 

All working parts removable 
through top—no digging or spe- 
cial tools required. 

Meet all A.W.W.A. specifications. 


GATE VALVES 
Double disc, parallel seat. 
Positive wedging action for effi- 
cient, no-leak closing. 

Gates hung loosely from stem 
nut—no binding. 

Rugged, time-proved design 
means long life, low service costs. 
Available with bell, flange, or 
mechanical joint connections to 
fit any existing or planned 
installation. 

Meet all A.W.W.A. specifications. 


The best insurance policy is the order that specifies IOWA! 


IOWA 


Oskaloosa, lowa 
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CONDENSATION 


Key: In the reference to the publication in which the 
abstracted article appears, 39:473 (May '47) indicates 


Vol. 47, No. 2 


volume 39, page 473, issue dated May 1947. If the pub- 
lication is paged by the issue, 39:5:1 (May "47) indicates volume 39, number 5, page 1, issue 
dated May 1947. Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals: BH—Bulletin of Hygiene (Great Britain) ; CA 
—Chemical Abstracts; Corr—Corrosion; IM—lInstitute of Metals (Great Britain); PHEA 
—Public Health Engineering Abstracts; SIW—Sewage and Industrial Wastes; WPA— 


Water Pollution Abstracts (Great Britain). 


FOREIGN WATER SUPPLIES 
—GENERAL 


Chlorination of City’s Water Supply 
[Australia]. H. J. N. Hopcson. Common- 
wealth Engr. (Australia), 41:313 ('54). 
Water supply for south Australian city of 
Adelaide is obtained from inhabited catch- 
ment areas and stored in 3 large reservoirs 
until needed. In addition to sanitary pro- 
tection afforded by storage, areas are con- 
tinuously patrolled to reduce pollution. 
Also, waste treatment standards for indus- 
tries located within catchment areas have 
been established and enforced. During ’52- 
53 fiscal year, 66% of 990 water samples 
examined attained, or approached, MPN of 
0/100 ml for Esch. coli Type 1. Automatic 
gas chlorination equipment has been in- 
stalled at 2 reservoirs, and chlorine-ammonia 
equipment at third. Usual ammonia-chlorine 
ratio has been 1:8. During first year of 
operation, all examined water samples met 
“best drinking water standards.” Experi- 
ence indicates that equipment will be used 
during wet winter months (May-Sep.) and 
at other periods following rainfall and reser- 
voir intake —PHEA 


Augmentation of Water Treatment Works. 
W. L. Hurp. Commonwealth Engr. (Aus- 
tralia), 46:231 ('54). Report on construc- 
tion of new coagulation and sedimentation 
basin, designed to double present capacity of 
Southern Riverina County (New South 
Wales) water supply system.—PHEA 


Review of German Water Works Asso- 
ciations and Their Official Publication. 
Single, separate German water works asso- 
ciation does not exist. More than 80 years 
ago German Gas Association expanded its 
activities to include water supply, and, ever 
since, both branches have worked har- 
moniously together in the Deutsche Verein 


(Continuea on page 62) 


von Gas- und Wasserfachmannern (German 
Assn. of Gas and Water Experts). Re- 
cently it joined with three other associations 
of similar nature to form common organiza- 
tion. 4 member associations maintain their 
identity, but Das Gas- und Wasserfach, al- 
most century-old journal of German Assn. 
of Gas and Water Experts, became official 
publication of new organization. Outstand- 
ing feature of publication is its evidence of 
trend toward close cooperation with western 
democracies. This is natural; even if mem- 
bership includes East German gas and water 
works men, their contribution to activities 
of association can be only nominal. This is 
confirmed by articles in journal, which men- 
tion only names from West Germany. This 
part of Germany was always closer to west- 
ern Europe and the other continents than 
East Germany was. It is in line with this 
general attitude that western countries out- 
side Germany were invited to association's 
annual convention. Honorary president of 
International Gas Union from Brussels ad- 
dressed convention in French, and president 
of Swiss Gas and Water Assn. and vice- 
president of High Authority in Luxemburg 
(supranational coal and steel organization) 
in Germany. Some foreign associations sent 
telegrams. This trend of cooperation with 
foreign countries has continued. Few months 
after convention, association asked its mem- 
bers to transmit all incoming foreign litera- 
ture on gas and water supply to central 
office, where it would be collected and made 
available to all members. Furthermore, for- 
eign publications play prominent part in 
current discussions of books and articles. 
On other hand, association tries to facilitate 
study of its own journal by interested parties 
abroad, giving English and French transla- 
tions of article titles in table of contents. 
Issues of journal deal alternately with gas 
and water, and respective issues are marked 
on cover accordingly. Brief survey of num- 
ber of articles may indicate that some are, 


¢ 
i 
| 
| 
| 
| 
| 
| 
| 
| 
4 
om 


Feb. 1955 


JOURNAL AWWA 


How the Town of Normal, Illinois 


TRIPLED 
SOFTENING 
CAPACITY 


...of the 
same softeners 


...by changing to PERMUTIT Q 


@ Replacing old-fashioned zeolite with 
the high-capacity ion exchange resin, 
Permutit Q, saves Normal over $7,000 a 
year! 

Normal’s three automatic softeners 
were installed back in 1946, before high- 
capacity Permutit Q was available. Each 
softener removed hardness from 83,000 
gallons of water between regenerations 
for a daily delivery of 700,000 gallons of 
softened water. 

Recently town officials called in Con- 
sulting Engineers, Farnsworth and Con- 
ley, of Bloomington, Illinois, who recom- 
mended replacing zeolite with modern, 
high-capacity Permutit Q. 


Look at the benefits gained from this 
change! The capacity of each softener 
is up from 83 to 270 thousand gallons be- 
tween regenerations. Salt Consumption 
is down to about % lb. per thousand 
grains of hardness removed. Flow Rate 
—up from 285 to 510 gpm. Regenerations 
are down from 3 times to once per day 
per softener. 

A change to Permutit Q may effect 
similar economies for your city. We'll 
gladly send helpful data. 

The Permutit Company, Dept. JA-2, 
330 West 42nd Street, New York 36, N.Y., 
or Permutit Company of Canada, Ltd., 
6975 Jeanne Mance Street, Montreal. 


PERMUTIT’ 
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WATER CONDITIONING HEADQUARTERS FOR 
OVER 40 YEARS 
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ror LOWEST 


HEAD LOSS IN 
FLUID METERING 


Gente’ 

*GEN-TIL-:LY 
WHERE HEAD LOSS iS IMPORTANT.. .The 
Gentile Flow Tube can be designed to pro- 
duce a measurable differential with lowest 


permanent pressure loss of any head meter, 


ACCURACY... Differential is produced from 
points of equal cross-sectional area. Furnished 
with head capacity curves, and guaranteed 
for exceptional accuracy when used with any 
standard indicating, recording or integrating 
meter, 


REVERSIBILITY...When the flow is reversed, 
the differential is reversed. Permits metering 
reverse flow at lowest possible equip t cost. 
LOW INSTALLED COST... Average length is 
only 14 times the pipe diameter, and straight 
runs entering and following are not required 
unless installed near throttling valves or 
regulators. 


Write for Bulletin FT-101 or 


specific recommendations. 
FOSTER ENGINEERING 
COMPANY 


835 LEHIGH AVENUE UNION, N. J. 


| fluents, 


(Continued from page 60) 


indeed, worth detailed study. Stream Pro- 
tection in Germany. K. Imuorr. 95:33 
(’54). Illustrated article, by founder of 
German sewage treatment technique, stresses 
paramount importance of industrial-waste ef- 
describes different methods of 
treating industrial and municipal sewage, 


| complains about neglect of necessary steps in 


dealing with this problem during last 20 


| years, and recommends immediate efforts to 
| chatch up. 20-year period referred to would 


begin with 1933, year Nazis came to power. 
It is known that Imhoff never was on good 
terms with them, and, though they are not 


| mentioned, limitation of his criticism to that 
| period may imply criticism of defunct Nazi 
| government. 


Article is on high level con- 
sistent with Imhoff’s international reputation. 
Alteration of Water Utilization Practices 
in Iron Works. H. PorHtMANN. 95:37 
(’54). Reports on studies undertaken by 
German steel industry which aim at reduc- 
tion of water consumption. Experiments on 
large scale have indicated that more than 
half of present consumption can be saved, 
mainly by repeated use of water. This reuse 
is suggested, not only for effluent from steel 
production, but also for domestic waste wa- 
ter within steel mill area after treatment 
resulting in satisfactory degree of hygienic 
security. Estimate of so-called consumption 
after adjustment of steel mills to experi- 
mental practice is only 5 cum (1,320 gal) 
per long ton (2,240 lb). This indicates that 
improvement refers only to savings in water 
lost by evaporation and leakage, as actual 
use of water for production of 1 ton of steel 
is many times higher than 1,320 gal. Con- 
trol of Stray Currents in Berlin’s Gas 
Pipelines. M. Dewrtz. 94:689 (’53). Re- 
ports on survey of stray currents in Berlin 
gas lines. It is obvious that corrosion 
brought about by such currents also affects 
water works. Unnecessary industrial water 
consumption, discussed in preceding article, 
and leakage both tax available water re- 
sources and should be avoided, if possible. 
Survey of the Berlin gas lines was very 
thorough. In 10 years of work, from 1929 
to outbreak of World War II, all of pipe 
network was checked, stray currents were 
measured, and results were listed. Size of 
job is indicated by length of the pipe net- 
work—at that time 7,000 km (4,350 mi). 
War interrupted almost completed work, and 
results are now being adjusted to present 


(Continued on page 64) 
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The Safest Meter to Buy is 


AMERICAN 
Because It's DEPENDABLE 


“American Meters have proven themselves. | know from 
experience as Water Commissioner, that they stand up! That's 
why they will help me make a good record on the job. I'll 
always be safe if | request American.” 


In a million homes, Ameri- 
can Meters are doing their 
job day after day, year after 
year, silently, dependably. 
It's the kind of trouble-free 
service you expect from 
American Meters and it’s the 
kind of service you get. No 
wonder then that water 
department heads who wish 
to make a good record, take 
no chances but choose the 
safest meter they can buy, 
American. 


BUFFALO METER CO. 
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(Continued from page 62) 


conditions. Interrelationship Between For- 
ests and Water. W. Friepricn. 94:655 
(’53). While the previous two articles con- 
cern reduced exploitation of available water 
resources, Friedrich article deals with main- 
tenance of existing resources. It is pointed 
out correctly that ground water is endan- 
gered, not only by excessive timber cutting, 
but also by expansion of paved roads, high- 
ways, airfields, and other implements of civili- 
zation, which replace natural water seepage 
underground by drainage, carrying water 
away to remote areas and thus depriving 
ground water reserves of part of their nat- 
ural replenishment. Author makes extensive 
use of foreign literature. Of 31 reference 
items, total of 13 refer to publications out- 
side Germany, 5 of them American, 3 each 
Dutch and South African, and 1 each Jap- 
anese and Norwegian. Careful attention 
given to foreign developments is also shown 
by interesting article, in another issue, on 
ancient and modern water supply installa- 
tions in Sahara Desert. [See abstract be- 
low.] Construction Plans for State Wa- 
ter Supply. E. Lanner. 94:594 (’53). 
This and another article (see below) deal in 
detail with 2 interurban water supply organi- 
zations in southern Germany. These regional 
systems, supplying water to large number of 
otherwise independent municipalities, have 
old tradition in Germany and were adminis- 
tered in various forms: by private corpora- 
tions, by mixed companies (based on coop- 
eration of private capital and governmental 
bodies), and by public agencies. Organiza- 
tions described in these 2 articles belong to 
last group. One of them, founded by State 
of Wurttemberg in 1912, supplies water to 
large part of state, including its capital, 
Stuttgart. It is not independent authority, 
but its property is administered separately 
and managed independently. System always 
had high reputation for technical efficiency. 
Article describes 2 phases of expansion: one 
comprises rehabilitation and enlargement of 
original ground water supply source; second 
involves new ground water installation to 
begin operating in 1956. Annual capacity of 
old source is about 8.7 bil gal, and daily peak 
supply is 30 mil gal. New supply source is 
planned to add 4.75 bil gal to system’s annual 
capacity. Original source was served by 2 
main pipelines, 36” diam., each 62 mi long. 
Water from new source will be pumped 
through 32” pipeline, about 10 mi long, to 


reservoir on hill, which will be connected 
with both main pipelines of present supply 
system. Planning of Lake Constance Wa- 
ter Supply. W. Epsner. 94:583 (’53). 
Planning new water supply system originat- 
ing from L. Constance has been undertaken 
with support of association of cities in Baden- 
Wurttemberg. “Zweckverband” (cooperative 
governmental agency) has been founded for 
construction and administration of system. 
Members of this agency are municipalities 
to be supplied with water. Though Lake 
Constance cannot be compared in size with 
Great Lakes, it has about same surface area 
as L, Geneva in Switzerland and L. Biwa 
in Japan. Volume of water in lake is esti- 
mated at 1.7 trillion cubic feet. As Rhine R. 
flows through lake, it receives summer runoff 
from Swiss Alps and, therefore, is distin- 
guished by cool temperature and high water 
level during period of hot weather and peak 
consumption. Intake will be built on arm of 
lake for which hilly and sparsely settled 
surroundings provide natural protection. 
This arm is about 500’ deep, and intake 
depth is 200’. All these conditions create 
excellent source of supply, which is con- 
firmed by fact that, independently of planned 
regional supply system, 29 water works al- 
ready use water from L. Constance without 
filtration or chlorination. Planned system, 
however, includes filtration. Water will be 
pumped to reservoirs on hills. Main pipeline 
is planned with length of about 91 mi and 
diams. of 56”, 40”, and 36”. Capacity will 
be about 50 mgd. For more remote future, 
extension of main supply line to Stuttgart 
is planned. This connection with water sup- 
ply system of State of Wurttemberg, dis- 
cussed in Landel article, will make exchange 
of water supply between these 2 systems 
possible, especially in emergency. Article on 
L. Constance supply system includes demo- 
graphic and sociological discussion, tables 
and graphic maps on both subjects, and even 
reconstructed map of roads, aqueducts, and 
Limes (kind of Chinese Wall) during pe- 
riod of Roman colonization in Baden-Wurt- 
temberg area. More up-to-date map, show- 
ing extent of interurban regional water sup- 
ply systems in Germany, indicates that such 
systems cover surprisingly large part of 
country.—F. S. Blach 


Old and New Systems to Obtain Water 
in the Sahara Desert. K. Rope. Gas- u. 


(Continued on page 66) 
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HOW SPECIAL 


ARMCO FITTINGS SAVE 


TIME AND MONEY IN WATER WORKS PIPING 


Looking more like a grotesque claw 
than part of a water works piping 
system, this special Armco fitting 
is being loaded for shipment to a 
Midwest city. It will do the work 
of some seven individual fittings. 
This means fewer pieces to handle 
at the site, and the elimination of 
at least six sets of flanges—-more 
savings in both time and money. 

With Armco Steel Pipe, even 
standard fittings can be money-sav- 
ers. They are fabricated at the mill 
and delivered attached to straight 
pipe. You save a joint at every bend. 
Installation is speeded and costs 
stay low. 

Put these advantages to work for 


you by specifying Armco Steel Pipe 
and Fittings for your water supply 
lines, force mains and water plant 
piping. The wide range of diam- 
eters and wall thicknesses makes it 
easy to meet your exact needs. 
Write us for complete data. Armco 
Drainage & Metal Products, Inc., 
Welded Pipe Sales Division, 4015 
Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corpora- 
tion. In Canada: write Guelph, On- 
tario. 


ARMCO 
WELDED 
STEEL PIPE 
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Wasserfach, 95:42 (’54). Sahara covers 
2,300,000-2,700,000 sq mi. Its boundaries are 
indefinite, as it is only uniform climatically, 
not geologically, morphologically, or politi- 
cally. Only about 20% is sand desert, rest 
being rocky or mountainous. It has no regu- 
lar streams, as rainfall is concentrated in 
few hours, occurring once every year to 
once every 10 yr. These rains cause floods, 
which help in recharging ground water. 
Oases exist only where ground water can 
come to surface prior to evaporating in sand. 
Dug wells are important source of water. 
Interesting old method of obtaining water 
is by trenching from ground water under- 
neath dry river beds or by tunneling under 
hills and conducting supply in trenches to 
villages; this method produces up to 12,000 
gpm. Since end of World War II many 
artesian wells, up to 4,000’ deep, have been 
drilled, with yields up to 3,800 gpm.—M. 
Suter 


The River Adhaim Flood of December 
1952 and Its Effect on Baghdad [Iraq] 
Water Works. F. S. Harpy & G. Smet- 
Hurst. J. Inst. Wtr. Engrs. (Br.), 8:145 
(’54). Following period of unusually heavy 
rainfall in Adhaim R. watershed, river rose 
from flow of 11.9 to 59,400 mgd within 6 
days. River at its flood peak is estimated 
to have carried with it silt on order of 
70,000 ppm. Adhaim R. flows into Tigris 
R., from which Baghhad takes its drinking 
water. Sample of raw water from Tigris R. 
was found to contain 42,700 ppm dry silt, 
and it is believed that silt content went as 
high as 50,000 ppm at flood peak. It is 
believed that no other water works has had 
to deal with water as heavily silt laden as 
that reaching Baghdad on Dec. 28, '52.— 
PHEA 


SOFTENING 


Peat From the Huleh Region in Israel 
as Ion-Exchange Material for Water Sof- 
tening. I. Gpa.ia. Bul. Research Council 
Israel, 3:3:250 (’53). In view of fact that 
water throughout Israel is hard (130-300 
ppm CaCOs) and cost of imported ion- 
exchange materials is prohibitive, experi- 
ments were started with natural material 
found in very large quantities in country: 
peat from Huleh region. Preparation of 


(Continued on page 68) 


peat exchanger. Sulfonated peat was pre- 
pared in following manner: 1,500 g finely 
divided peat (approx. 60% combustible ma- 
terial, 28% ash, and 12% humidity) treated 
with 1,500 ml conc. tech. sulfuric acid. 
Reaction is exothermic. After reaction 
cooled down to room temperature, sulfonated 
peat was washed until wash water was no 
longer acid, then dried at 110°C and sieved. 
Grain size fraction 0.5-1.0 mm was used in 
experimental work. This particle size is 
known to give satisfactory ion exchange by 
allowing reasonable rate of flow through 
exchanger bed. Experiments confirmed this 
assumption. Practically insoluble, fine 
grained black product, though not as physi- 
cally resistant as inorganic zeolites, main- 
tained its structure after prolonged use. In 
all experiments with sulfonated peat, nat- 
ural inorganic zeolite (Permutit, B.D.H.) 
was used for comparative purposes. Two 
ion exchangers were evaluated on basis of 
their exchange capacity, expressed in kg 
CaCOs removed by 1,000 1 of material. 200 
ml of each exchange material, varying con- 
siderably in weight—sulfonated peat 100 g, 
and Permutit of same grain size 300 g— 
were placed in 2 glass tubes having bed 
depth of 12 cm. Each column was treated 
few times with 8% NaCl solution and washed 
with distilled water until wash water was 
free from excessive chlorides. Jerusalem 
tap water of 140 ppm CaCO, hardness was 
then passed downward by gravity. Samples 
were taken after every 500 ml for deter- 
mination of hardness by soap method. Re- 
moval of hardness was practically total. 
This procedure continued without interrup- 
tion until effluent hardness reached 20 ppm 
CaCOs, when ability for ion exchanging was 
taken as exhausted. Water flow was then 
stopped. On average, this happened after 
25 1 water passed through peat and after 
15 1 passed through Permutit exchanger. 
In terms of exchange capacity, this would 
mean 17.5 kg CaCOs hardness removal by 
1,000 | sulfonated peat and 10.5 kg CaCO, 
hardness removal by 1,000 | Permutit. R-- 
sult of hardness removal by sulfonated peat 
compares very favorably with exchange ca- 
pacity of natural inorganic zeolites, which 
is generally accepted to be in region of 7 kg 
CaCO, per 1,000 1, whereas synthetic inor- 
ganic zeolites may have much higher ex- 
change capacity (about 20 kg CaCO; per 
1,000 1). After exhaustion, exchangers were 
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BIG valve...little space 


The disc in this 84-in. low pressure 
Butterfly Valve must withstand 138,000 
Ibs. of force when closed against a 25 
P.S1. line pressure ... yet the face to 
face dimension is only 18 in. and the 
entire valve weighs just 12,000 Ibs. 
Even under this severe loading Pratt 
design keeps the bearing pressure well 
below 2500 P.S.I. 

Pratt Rubber Sect Butterfly Valves 
are manufactured in sizes from 10 in. 
to 168 in. in diameter, in pressure rat- 
ings up to 125 P.S.. Their low initial 


HENRY 


cost, easy installation and proven low 
maintenance make them the logical solu- 
tion to valving problems, both for new 
projects and as replacements. 


WRITE FOR FULL DATA: 
WIGH PRESSURE VALVES, 
BULLETIN 48 
LOW PRESSURE VALVES, 
BULLETIN 18 
“UNDERSTANDING THE 
BUTTERFLY VALVE", BULLETIN 28 


RUBBER SEAT 


Butterfly Valves 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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regenerated in usual way by 8% NaCl solu- 
tion and washed, and were ready for next 
softening cycle. Cycle was repeated 8 times 
with no change in working capacity and no 
loss in material. Therefore, it is probable 
that peat from Huleh region, properly sul- 
fonated, can be used as permanent ion ex- 
changer like Permutit and sulfonated coal. 
Water flow rate per hour was compared for 
sulfonated peat and Permutit, using—under 
the same water pressure—80-cm bed depth 
for both exchangers under same water pres- 
sure. Flow rate was same in both units. 
Ion-exchange capacity of sulfonated peat is 
5 times that of Permutit. In practical appli- 
cation, therefore, sulfonated peat will need 
less frequent regeneration, and consequently 
less salt and wash water, than Permutit. 
Costs of treatment may be further reduced 
by using sea water for regeneration in places 
situated near sea.—Ed. 


Is Water Softening Worth While? A. E. 
Berry. Munic. Util. (Can.), 91:10:27 (’53) ; 
Eng. Contract Rec. (Can.), 67:1:124 (’54). 
Canadian municipal water works systems 
number more than 1,500, and over 75% ob- 
tain supply from surface sources. Of pop. 
served, 64% use water with hardness not 
exceeding 120 ppm, and only 10% are sup- 
plied with water of hardness greater than 
180 ppm. Consequently, softening not widely 
practiced, Point at which softening consid- 
ered desirable varies with locality—ie., de- 
pends upon degree of hardness to which 
consumer accustomed. Much used dividing 
line of 100 ppm not unreasonable, but, as 
municipal project, softening likely to be 
favored only when hardness 300 ppm or 
more, general practice being to reduce this 
to 80-90 ppm. No reason to believe hard- 
ness detrimental to health. Advantages of 
softening well known. Many surveys have 
indicated softening worth while from stand- 
point of soap saving alone. Reevaluation 
may be necessary, however, because of in- 
creasing use of synthetic detergents. In- 
creasing per capita consumption another fac- 
tor. Most ests. of comparative costs of 
municipal and home softening indicate former 
to be considerably cheaper ; in addn., benefits 
available to all. No doubt that water not 
of highest quality unless soft—R. E. 
Thompson 


(Continued on page 70) 


Dealkalization by Chloride-Anion Ex- 
change. Anon. Betz Indicator, 23:3 (Mar. 
Dealkalization by chloride-anion ex- 
change is accomplished by passing water 
through sodium cation-exchange softener, 
which exchanges calcium and magnesium ions 
for sodium ions. Water is next passed 
through second unit which removes anions 
such as sulfate, nitrate, carbonate, and bi- 
carbonate, and replaces these with chloride. 
Although not as efficient or economical as 
acid treatment or hydrogen cation-exchange 
softening, this procedure has advantage of 
securing similar alkalinity reduction without 
necessity of handling acid—PHEA 


Expected Life of Anion Exchangers. L. 
Wirtn, Jr. Combustion, 25:11:49 (’54). 
Long-term (up to 3.5 yr) data are presented 
for weakly basic and 2 types of highly basic 
anion-exchange resins (I) used in com. 
installations, from which following conclu- 
sions are drawn: [1] selection of proper 
type of I for conditions of water supply 
being deionized dets. to large extent useful 
life of I and its operating costs; [2] I life 
increases considerably with reduction of O 
content of water; use of vacuum de-aerator 
is recommended; [3] in addn. to normal 
degradation rate of highly basic I, org. mat- 
ter in water supply contributes to capacity 
shortages and poor water quality; [4] eco- 
nomically useful life of contemporary strong- 
base resins is about 5-6 yr; [5] careful 
prepn. of specifications and conservatism in 
design of deionizers is recommended.—C A 


Simple Method of Determining the Ex- 
change Capacity of the Cation Exchangers 
Used in Water Softening. W. Nowaxow- 
ski. Prace Placéwek Nauk.-Badawczych 
Ministerstwa Przemystu Chem., No. 2, p. 39 
(52). Simple lab. method was developed 
for detg. exchange capacity of cationite (ca- 
tion exchanger) used in water softening. 
Two modifications were used: [1] detn. of 
total exchange value from whole effluent and 
[2] fractionation of effluent. 2nd modifica- 
tion permitted plotting of ion-exchange 
graph and detn. of operating exchange value 
and of exchange efficiency coeff. Ca ions 
were introduced into cation-exchange column 
by means of CaSO.-2H:O. Method gave 
accurate and reproducible results—CA 
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STEEL PIPE helps cut cost of Philadelphia’s 
long-range program of waterworks improvement 


The tracks you see in the photo 
below are part of the Pennsylvania 
Railroad’s main line. That’s one 
reason why the pipes passing un- 
der the tracks are built of strong, 
electric welded steel. 


Engineers know from experience 
that Alco Electric Welded Steel 
Pipe has the strength and resil- 
ience to absorb vibration, impact 
and overloading that destroy pipe 
of other types. They know, too, 
that Electric Welded Steel Pipe 
offers still other advantages that 
help cut piping costs. For example: 
Efficiency —smooth, tar-enameled 
inside surface gives excellent rate 
of flow. Economy—not only is first 
cost low but sections are long and 
light, for fast, easy installation. 
And durability—estimated life is 
75 to 100 years. 


Alco makes Electric Welded Steel 


Pipe to meet AWWA and other 
specifications. Forty-foot lengths 
fabricated without girth seams in 
diameters of 30 in. and above. 
Under 30 in., lengths of 22 ft fur- 
nished without girth seam, or 40-ft 
lengths with one girth seam. Diam- 
eters range from 20 in. to 120 in. 


Use Alco Electric Welded Steel 
Pipe for your piping projects. Your 
nearest Alco Products Sales Rep- 
resentative will be happy to fur- 
nish you complete technical infor- 
mation and to discuss with you any 
special problems you may have. 


Remember these Key features 
of Alco Steel Pipe: 


STRONG « EFFICIENT « ECONOMICAL 


For information on how to obtain one of 
these handy Alco Piping Templates, write 
to your nearest Aleo Products Sales Office. 


ALCO 


P&R 69 


PHILADELPHIA used efficient, durable Alco 
Electric Welded Steel Pipe in diameters of 60, 
54 and 48 in., with thicknesses of 4% and % 
in. Sections are joined with Dresser couplings. 


AMERICAN LOCOMOTIVE COMPANY 
Sales and Service Offices 
in Principal Cities 
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CHEMICAL ANALYSIS 


4 Use of Methyl Orange in Determination 
4 of Residual Chlorine in Water. P. M. 
i KitvENENKO & V. S. Rozovsku. Gigiena i 
5 Sanit. (USSR), No. 1, p. 1952 (54). In 
a usual iodometric determination of Cl in wa- 
ter or that with methyl orange, good agree- 
ment was found with actual amounts of Cl 
added to test solutions. In presence of 


chloramines, methyl orange method gave 
results that are consistently below those 
found iodometrically, but these results 
checked very well amount of free Cl. Thus 


x methyl orange method is specific for Cl and 
; does not include chloramine values. Methyl 
orange method has sensitivity of 0.2 mg/l. 
Procedure: to 100 ml solution add 2 drops 
5N HCI and titrate with 0.005% methyl 
orange until weak pink color appears; 1 ml 
is equivalent to 0.00219 mg Cl.—CA 


4 


Direct Colorimetric Method for the De- 
termination of Chlorine Dioxide in Water. 
H. W. Hopncpen & R. S. INcors. Anal. 
Chem., 26:1224 (54). Reaction between 
chlorine dioxide and tyrosine was investi- 
gated by authors as method for determination 
of chlorine dioxide in water. Reaction was 
found to be specific for chlorine dioxide, pro- 
ducing color not affected by hypochlorous 
acid, chloramines, and manganese. Method 
is not sensitive for concentrations below 0.2 
ppm, which are often encountered in water 
treatment. At higher concentrations, prob- 
able error is 2-3%. Full details concerning 
characteristics of color complex are given. 


—PHEA 


Spectrophotometric Determination of 
Traces of Copper in Water. L. Guys- 
SAERT. Bul. Centre Belge Etude et Docu- 
ment. Eaux (Liege), No. 23, p. 56 ('54). 
Trichloroethanol (I) is used successfully in- 
stead of isoamyl alc. required in method of 
Hoste for detn. of Cu. Dissolve 10 ml HsO 
in 90 ml I and then dissolve 2,2’-biquinoline 
in above mixt. Keep this reagent (II) in 
dark. To 50 ml! of water soln. contg. 1 7 ml 
of Cu add approx. 0.5 ¢ hydroxylamine-HCl 
in order to reduce Cu. Then add 10 ml! II 
and stir for 3 min; thus, most of Cu dis- 
solves as complex compd. Decant residue 
and treat as above; decant and repeat opera- 
tion until all Cu is dissolved. Absorption 
curve on spectrophotometer has max. at 
550 mu. Accuracy of detn. is within 0.5%. 


Regeneration of costly I is also possible.— 
CA 


An Operating Method for the Determina- 
tion of Fluorine in Water and the Fluo- 
rine Level in West Germany. G. Gap « 
E. Furstenau. Gesund.-Ing. (Ger.), 75: 
352 (’54). Method differs from Standard 
Methods by using as stock solutions 2 stable 
reagents, one containing zirconoxychloride 
in hydrochloric-sulfuric acid mixture and 
other alizarin sulfoacid in water. These 
are mixed before use to get color reagent. 
2 different concentrations of first reagent are 
used, depending on whether fluorine content 
is in range of 0.02-0.6 ppm or 0.7-1.7 ppm. 
Resulting bleaching of color added to water 
is measured with stable stock solutions con- 
taining cobalt chloride and potassium chro- 
mate, buffered with primary potassium phos- 
phate. Exact directions are given for all 
solutions and for procedure of test. Water 
tested has to be adjusted with normal HCl 
or NaOH to pH 6-7. Limits of noninter- 
ference of various ions are listed. If water 
exceeds these limits, it has to be pretreated 
by steam distillation, whereby fluoride ion is 
changed to hydrofluosilicic acid. This proc- 
ess is fully explained. Method was used in 
determination of fluorine content of water 
from 141 towns in West Germany. It was 
found that only few towns have over 0.2 
ppm F, with 0.6 ppm being maximum.—M. 
Suter 


Colorimetric Determination of Fluorine in 
Waters and Soil Extracts. W. M. Suaw. 
Anal. Chem., 26:1212 ('54). Standard 
method for determination of fluoride was 
modified to permit determination in lysimeter 
leachings, which may be turbid or colored. 
After testing various decolorizing agents, 
author proposes use of mixture of carbon 
and calcium sulfate. In this method, added 
sulfate does not affect fluoride results be- 
cause of dilution of samples prior to color 
development. Other changes in method in- 
clude: [1] substitution of 0.43 g of zirconium 
oxychloride in place of 0.3 g of zirconium 
nitrate to keep zirconium same as in original 
method; and [2] color development and 
comparisons are made in 100-ml, Berzelius, 
tall beakers rather than Nessler tubes. Al- 
though standards in steps of 0.2 ppm are 
recommended, color differences of 0.1 ppm 
are readily observable—PHEA 
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of Flow, Liquid Level, Pressure 


ited @ Now you can transmit data accurately 

n is over great distances for instant reference 

‘oc at central or control points. 

| in | TRANSMITTER — Compact new electric unit 

sed : actuates both in-plant and remote meters 

a2 ... unaffected by normal variations in volt- 

VW. age, temperature. Simple, dependable, rug- 

i ged. Accuracy of +2% at any point over 
wide flow ranges. 

RECEIVER — Time-proven Simplex H Meter. 

hon Precisely duplicates transmitted data... 

wd automatically resets to correct data after 

whe power interruptions. Indicates, records, to- 

ter talizes. Easy-to-read flow scale and chart. 

ed. WRITE FOR BROCHURE — Simplex Valve & 

its, Meter Company, Dept.-JA2, 7 E. Orange 5t., 

on Lancaster, Pa. 
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NEW MEMBERS 
Applications received Dec. 1-31, 1954 | 


Ambrey, James W., Sales Rep 
American ‘Co., 


hic) Water Works 
Bargh, Samuel J., New England 
Div. Mgr., American Water Works 


Keall Pipe Corp., Ral 


F 


Blowers, James E., Chief Eng: 


Rating 
Bond, Civ. Engr., Bond 
Eng. i ( 


Borland, William H., Sales Reve. 

Ellsworth Equipment Co., 
Meridian, Indianapolis, Ind, 
RPD 


Brabson, H., Sr., Cons. 
wood, Dayton 9, Ohio ( an. 
MRP 


City Water Board. 106 W. Markel 
, San Antonio, Tex. 


Miracle Chem. Corp., 
, Fort Wayne, Ind. (Jan. 
Burke, Daniel M., Chemist, 

fornia Water Service Co., 


Supervisor & Sani- 


Dept. of Health, Parliament 


E.; ; see Frontier Chem. 


MEMBERSHIP CHANGES 


Coker, Robert M., Plant Mar., 


Water Works, City Hall, Jackson, 
Miss. (Jan. '55) MP 


Harrington, G. P., 
Manville Sales Corp., Merchandise 


Continental-Fremont, Ltd., Cyril 
Plunkett, Pres., 1620 Sycamore 


(Assoc. M. Jan. 


Hart, Charles D., Supt., 


Cook, Donald F., Hydr. Engr., 
re. 102, Barcelona, Venezuela | 
( 


| St., Box 333, Fremont, Ohio | 


Hatch, R. L.; see Hunt, 


Herz, Henry, Consultant, 57 Ards- 


Coursey, W. V., Mar., Donley 
County Water Control & Improve- 
ment Dist. No. 1, Memphis, Tex. 


(Jan. M 


Carlon Products Corp., 4400 Long- 


Cummens, William Atkins, Civ. | 


Engr., Oliver Iron Mining Div., 
Rm. 610 Pids.. Duluth 2: 
Minn. (Jan. R 

Curtis, George Vice-Pres., 
Eng., United Concrete Pipe Corp., 
14041 E. Arrow Hwy., Box 425, 


Humphreys, Cyrus H., Water & 


| Humphries, Marguerite (Miss), 


Baldwin Park, Calif. (Jan. ’55) D 
35082 N’ | Denison, A. L., Water Se Car- 
( 


roliton, Tex. (Jan. 


Hunt, Rodney, Machine Co., 


Dukes, Lee 8., San. En “Water | 
O.; see Mansfield | Dept., ma E. Trade St. Char- 


lotte, (Jan. P 
D., City -Treas., 
ath | Carrollton, Tex. (Jan. '55) MRP 

Elle, Ralph C.; see Beall Pipe & 

Tank Corp. 
Everett, Harry W., Pollution 

Abatement Coordinator, E. I. d 

Pont de Nemours & Co., Sabine 

pve Works, Orange, Tex. (Jan. 

55) 
Fahlander, Lennart A., Salesman, 

James B. Clow & Sons, 1206 W 


ling Apparatus Div., 


Dean H.; see Hunt- 
amer Water Service 


Huntamer Water Service, 


Public Service Dept 


3rd Ave., Columbus 12, Ohio 


| (Jan. D 
Finn, J. Raymond, Constr. Supt., 
Water Dept., Oak Park, Ill. (Jan. 
MD 
Fischer, Kermit, Pres., Fischer & 
Porter Co., Hatboro, Pa. (Jan. 
55) P 
Frontier Chem. Co., M. E. Clark, 
Vice-Pres., Marketing 321 
Douglas, Wichita 2, Kan. (Assoc. 
M. Jan. ’55 
Gastiin, Frank E.; see Royal 
Pipeline Constr. Co. 
Gauvin, Dominique, Chief of 
Labs., Public Health Dept., City | 
Hall, "Quebec City, Que. Clas. 
| Ghalib, Mudhafer A., Graduate | 
Student, San. Univ. of Ili- | 
nois, 1014 W ain 
Ill. (Jr. M. Jan. '55) MP 
Gourdeau, Jean Paul, Div. Engr., 
Dept. of Health, ei aE? Bidg., | 
Quebec City, Que. _ 5) | 
| Grapes, Paul W., Sup Water 
Romney, W.Va. | 


Sewage Treatment 


Charles T., Asst. 
United Concrete Pi 


Kasting, John, Local Mgr., Hoosier 
‘o., Brownstown, Ind. (Jan. 


, Canadian Arsenals Ltd., St. 
Paul L’ermite, Que. (Jan. 
Keech, Donald K., 


Layne-Northern Co., 
St., Urbana, | t. 


| Krieger, James H 


| LaForse, - Water Service 


| Grey, John C., San. Engr., Watson | 


& Hart, 914 Summit Ave., Greens- 
boro, N.C. (Jan. ’5S) P 


Bureau of San. Eng., 


Gross, Paul A., Gen. Mgr., Chemi- | 


cal Process Co., Box 829, 901 
Spring St., Redwood City, Calif. 
(Jan. ’55)' P 

Guillou, John C., Research Asst. 
Prof., Hydr. Eng. Lab., Univ. of | 
Illinois, Urbana, Ill. (Jan. °55) 
MR 

Gunite Assoes., Inc., J. D. White, 
Pres., 408 N. Midler St., Kg 


Hale, Walton H., Bookkeeper, Wa- 


ter Works & Sewage on Box G, 
Ysleta, Tex. (Jan. '55) M 
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announcing the new 


GREEN GRID 
“Bac-T-Flex’’ 


flexible membrane filter 


Coli 5 Apparatus (above) F 


— for the filtration of | 
‘ach bacteria, and other 
en microorganisms 
ngr., 
nent 
Du- 
ac-T-Flex” is a trademark 
i 
= New membrane filters and 
7 membrane filter techniques Note these 
x | The filters pictured above and similar membranes Lmpo rtant 
St | can be used for the determination of numbers and advantages 
ist types of bacteria and other microbes in water, 
¥q | sewage, milk, foods, beverages, air and soil; for 1. FI 
a the detection and isolation of Mycobacterium + Flexible, durable, 
as tuberculosis from sputum or other materials; and easy to handle and 
ce for the filtration of fine particles from suspensions. sterilize. 
k, Membrane filter techniques save labor, time, ma- | 
e. terials and equipment. They are proving more 2. Green grid makes 
efficient and accurate than other methods for the 
o determination of coliform and pathogenic bac- counting of colonies — 
; teria in water. easy and accurate. 
© Write for the new free S&S Membrane Filter i 
: Folder. This folder gives detailed information 3. Large grid size facil- ; 
; and instructions regarding the use of membrane itates counting using 
: filters, including technique for sterilization, filtra- : 
tion, and cultivation. amare up to 
times. 


Carl Schleicher & Schuell Co. 
Dept. W-25 Keene, New Hampshire ii. 


No.2 
a. | 
"ssemer 7 ~ 
Ala. | 
~— 
‘sman, ip. | 
Lunt- 
| | 


Supt., Agee Viscose Corp.,| Frank E. Gastlin, 11335 Thienes 
Monte, Calif. Reenvie, Va. (Jan. ’55) - Ave., El Monte, Calif. (Assoc. M. 
thane. 55) | Jan.’ 

| Pratt, Charles H., Cons. Engr., | 
In. Plant 702 Fellows Syracuse 10, Busceil, William K., Supt., Water 
12th St., Columbus, “Miss. | N.Y. (Jan. PD 7512, 
(Jan. '55) RD panes Stephen E., Cons. Engr.,| st. Johns City of, Everett S. 
McGuffin, Sam E., Norwalk Dist. | Cherry, & Preble, 87 Thompson, City Mgr. St. Johns 
Supt., Southern California Water | Tupper e uffalo 2, N.Y. (Jan. | Mich. (Munic. Sv. Sub. Jan. ’55) 
Co., 11911 S. Vermont Ave., Los| RP 


Moore, Richard K., Supt., 35 Treatment Sec., Tejicos El Condor | 
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Lurvey, D. T., Natural Gas Pipe- | Neil, James B., Plant Operator, | Raw, Robert B., Director, Con- 
line Co. merica, 908, Salt Lake City Water Dept., Box sumer Service Dept., City Water 
Joliet, Ill. (Jan. ’55) 908B, Rt. 1, Sandy, Utah (Jan. Board, 106 W. Market St., San 

MacKenzie, William Neal, Pres., ’55) MRP | Antonio, Tex. (Jan. ’SS) M 


Naugatuck Water Co., 250 Meadow | Nissen, Elmer C., Supt., Water Behm, Gerald F., San. Design 
ee Naugatuck, Conn. (Jan. ’55) Distr., Water Works, City Hall Engr., Greeley & Hansen, 220 5 


Milwaukee, Wis. (Jan. ’55) D Chicago 4, Til. (Jan. 
———— Water oe Dept., |Ownbey, Charles R., Head, Eng. | Rickert, Harold G. 
es O. w t., Munici- Div., Water Board, 106 Zest Sen aan a- 
pal Bide. anil, jo, (Munic. | Market _ San Antonio, Tex.| ter Dist., 1496 Del Rosa Ave 
v. Sub. oe (Jan. 55) M | 


San Bernardino, Calif. (Jan. 55) 
Marblehead ai Co., L. B.| Phillips, P. D., Chief Engr., Hum- MD 


Robinson, Sales Repr., 300 ble Pipe Line Co., Drawer 2220, | Robinson, L. B.; see Marblehead 


Ww. 
6, Il. Houston 1, Tex. (Jan. ’55) Lime Co. 
Assoc. M. Jan. Rebison, George M., Street & 
Markwood, Ira M., Asst. Service ——— Oye; see Continental | Water Supt., Box 351, Ione, Wash. 


Mgr., The Permutit Co., 330 W. (Jan. MRPD 
42nd’ St.. New York 36, N.Y. | Poreh, Charles Supt, Water Rodgers, Robert W., Plant Chem- 
(Jan. 55) PD & Light i. Alexander City, ist, Brunner, Mond Canada, Ltd., 
Ala. (Jan. ’55) M Amherstburg, Ont. (Jan. '55) P 
Masterflo Meter Co., Ray C. 
Sparling, Pres. 1228 femple Pownall, H., Tech. Royal Pipeline Constr. Co., 


MD 
| Puerta, a ©., Chief, Water | Sanford, Douglas M., Chief Filter 
Plant Operator, Water Dept., Rt. 
City, Ala. (Jan. 


Angeles 44, Calif. (Jan. ’55) "M 


Sharpsville, Pa. (Jan. ’55) 


S.A., Medellin, Colombia (Jan. 
RP 
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VALVE CONTROLS 


From coast to coast, hundreds of LimiTorque 
Controls are in service in water works and 
sewage disposal plants for automatic or push- 
button operation of valves up to 120 inch 
diameter. Why is acceptance so widespread? 
Because LimiTorque Operators are designed 
to provide dependable, safe and sure valve 
actuation at all times. 

LimiTorque is self-contained and is applica- 
ble to all makes of valves. Any available 
power source may be used to actuate the op- 
erator: Electricity, water, air, oil, gas, etc. 

A feature of LimiTorque is the torque limit 
switch which controls the closing thrust on the 
valve stem and prevents damage to valve op- 
erating parts. Write for Catalog. 


PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 
Type SM Limitorque oper- New York e Pittsburgh * 
ating 48” butterfly vaive. Houston * Lynchburg, Va. 


i 
| 
| 
— 
4 
— 
J 
‘ ‘eA 
{ 
/ 
4 


Feb. 1955 JOURNAL AWWA 


“CENTURY” PIPE 


is made of asbestos fiber and portland 
cement—two practically indestructible 
materials. Its extreme durability 


means extra long life. Highly resistant 
Filter to soil corrosion, immune to 


Van. tuberculation, and electrolysis, it 


assures maintenance-free service 
and consistently lower pumping costs, 


More and more cost and tax-conscious 
communities are turning to 
“CENTURY” Pipe. We will gladly 
furnish information about its 
advantages. Write today for booklet 
“Mains Without Maintenance.” 


QUALITIES THAT MAKE “CENTURY” PIPE 
ECONOMICAL, TROUBLE-FREE, LONG-LIVED 


. NON-TUBERCULATING 

. NON-CORROSIVE 

. EXCEPTIONALLY STRONG 

. DURABLE 

. IMMUNE TO ELECTROLYSIS 
. TIGHT JOINTS 

. SMOOTH BORE 

. EASILY, QUICKLY LAID 
LIGHT WEIGHT 

LOW COST 


SON 


“Century” Pipe the A.W.W.A,, AS.T.M. and Federal Specifications 
for asbestos-cement pressure pipe. 


KEASBEY & MATTISON company « AMBLER © PENNSYLVANIA 


Nature made asbestos... Keosbey & Mattison has made it serve mankind since 1873 
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Scheik, Frederick C., Supt., Pub- | ™ lor, Lioyd &., Som. Clyde E.| Weismann, Victor P., Mer. of 
lic Works, 9 Lapham St., Mace- Will 


illiams & Assocs., 312 'W. Colfax Sales, United Concrete Pipe Corp., 

don, N.Y. (Jan. 55) MD Ave., South Bend 1, Ind. (Jan. Box 425, Baldwin Park, Cali 
Serogges, Benjamin F., Jr., '55) RPD (Jan. '55) RD 
Operator, Harris County Water | Thompson, Everett 8.; see St.| Welch, Calvin B., Service Engr., 
Control & Improvement Dist. No Johns (Mich.) Industrial Chems. Inc., 2215 S. 
32, 13349 Vicksburg, Houston 15 Th Willia. H.. Ss Main St., South Bend, Ind. (Jan 
Tex. (Jan. '55) MRPD 55) P 
| Water Works, 618 Hampton | .. 


Sheffield, Benjamin, Director of 


| West, H. B., Supt Dept., 
Utilities, Rutledge St., Camden, | Comten, S.C. (Jen. °99) Grenada, Miss. 5) M 

S.C. (Jan. M Prot, Dy. J. D.; see Assocs. 

civ. Eng., Univ. fiekliffe, A. A., Sales Engr, 

Cite Water | Berkeley 4, Calif. (Jan. ’55) “Evans L. ‘Shul Assocs. Inc., 

W. Market St., San Antonio, Tex. | Trammell, Charles B., Sales Mgr.,/ 310 Five Ivy Bldg., Atlanta, Ga 


(Jan. M ‘ (Jan. '55) 
2nd St.. Wichita 12, Kan. an. Wiegand, Arthur G., Sales Repr.. 
Chenango Bridge, N.Y. (Jan $5 | | Trottier, Guy, San. Engr., Minis-| _St., Fort Wayne, Ind. (Jan. '55) P 
MRP | try of Ursule, James R., Salesman, 
‘ | Quebec City, Que. (Jan. ‘holesale Su ply Co., Inc., Jack- 
Sparling, Kay see Masterflo | games Water Supt, Miss. lan. 
ots . met — R Box 1002, Gladewater, Tex. (Jan. Wilson, Harry L., be Water 
nt 55) MPD Mt. Vernon, Ind. (Jan 
2nd St., Wichita, Kan. (Jan. ’55) | | Wes Dougine ses Canton! Cons. Civ. 


Engr. & Atty. at Law, 3412 Alto 


Strong, Henry G., Exec. Secy., Wampler, Raymond G., Supt., ne. Baltimore 16, Md. (Jan. ’55) 


Refrigeration Industry Safety Ad- Water Dept., City Hall, Norman, 
visory Com., 1346 Connecticut | Okla. (Jan. ’55) MR Wright, K. W., Sales Engr., 
Ave., N.W., Washington 6, D.C. | Webb, Arthur J., Safety Coordi- | ic 


h W. Eshel Co. 
(Jan. '55) RD | nator, East Bay Munic 3605, Charlotte, 
Sullivan, Henry J., Program Dist., 512—16t St., Oakland, 55) RPD 
Exec., Water & Sewerage Industry Calif. (Jan. ’55) MD Young, Richard I., Vice-Pres., 


& Utils. Div., BDSA, Dept. of | Weimer, J. H., Maint. Supt., Sales, United Concrete P’ Corp., 
Commerce, Washington 25, D.C.| City Water Board, 318 Kayton,| Box 425, Baldwin Park, Calif. 
(Jan, MR | San Antonio, Tex. (Jan. M (Jan. ’55) D 


For Public Water Fluoridation 
Sodium Silicofluoride—98% 


(Dense Powder) 


dium Fluoride—98% 


(Dense Powder or Granular) 
Meets AWWA specifications 


White or tinted blue 
Minimum of dust in handling 
Minimum of storage space 


Available in bags and drums 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York 7, N. Y. 
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VALVES 


with clear 


To supplement its hydroelectric 
power, TVA has built a series of 
steam plants on the Tennessee and 
Ohio rivers. These new units will 
furnish power required for Atomic 
Energy and other projects. 

In this vital program. 52 Chap- 
man Automatic Cone Valves were 
utilized for these plants . . . to act 
as check valves on the condenser 
water pumps. Each of these valves 
weighs approximately 11 tons. 


opening 


The CHAPMAN VALVE 
Manufacturing Company 
Indian Orchard, Mass. 


Chapman designs and builds 
these valves in a range of sizes from 
6” to 48” for check, throttling, 
pressure reduction and stop valve 
service. This is only one of many 
special Chapman valves. Remem- 
ber, there’s no problem in flow 
control that’s too big or too tough 
for Chapman. 

That’s why it saves time and 
money to check with Chapman first, 
every time. 
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NOW 
available on request 


A comprehensive summary of Ana- 
lytical Procedures with the 


revolutionary* MF" 
MILLIPORE FILTERS 


In addition to sections on the proper- 
ties and characteristics of this new 
membrane filter, and detailed di- 
rections for its use, this 36-page 
illustrated manual reports, for ex- 
ample, on 


Microbiological Applications in 
the isolation and identification of 
coliforms and many other types of 
specific micro-organisms, as well as 
techniques of application to pollen 
isolation, aerosols, disinfectant eval- 
vations and sterility testing. 


Microchemical and Micro- 
physical Applications to water, 
air dust, acid mists, fumes, smoke, 
chemical analysis of micro particles, 
ionic activity determination and 
other indicated fields of application. 


Write for your copy to the labora- 
tories of the 


MILLIPORE FILTER CORPORATION 
Watertown 72, Mass., U.S. A. 
*So described in Associated Press Release July 1954 


by Maj. Gen. William M. Creasy, Chief Army Chemi- 
cal Warfare Service. 
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The First Book of Conservation. 
F. C. Smith. Franklin Watts, Inc., 699 
Madison Ave., New York 21, N.Y. 
(1954) 69 pp.; $1.75 

Ecological balance—“giving and tak- 
ing,” as the author expresses it—holds 
the center of the stage in this volume, but 
water supply and watershed care come in 
for their share of attention. Even the 
famous watershed management vs. big 
dam controversy over flood control is 
mentioned. An unfortunate omission is 
that of the subject of pollution, the con- 
trol of which is perhaps the most urgent 
of all conservation measures needed today. 


Things Around the House. Herbert 
S. Zim. William Morrow & Co., Inc., 
425—4th Ave., New York 16, N.Y. 
(1954) 32 pp.; $1.75 

Large-type text for small readers 
(seven and up) alternates with more 
technical, “read-aloud” smaller type for 
parents or advanced readers. And unless 
we are mistaken, even parents will enjoy 
(and be enlightened by) this excellent 
discussion. Such household utilities as 
faucets, flush tanks, refrigerators, electric 
lights, and stoves are discussed, and the 
illustrations by Raymond Perlman are 
clear and inviting. 


The Wonderful World: The adven- 
ture of the earth we live on. James 
Fisher. Hanover House, Garden City, 
N.Y. (1954) 68 pp.; boards; $2.50 

The usual fault of juvenile science 
books—over-ambition—can be charged 
against this colorful and handsomely il- 
lustrated volume, which, like Sir Francis 
Bacon, takes all knowledge to be its 
province. The aspiring water works en- 
gineer will be especially interested in 
those sections which deal with the ways 
in which wind and water act as agents 
of geological change, and the importance 
of rainfall and water to life. 


(Continued on page 80 P&R) 
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Yes, efficient flocculation is primarily a 
problem of correct baffling. Rex® Floctrol, 
with its unique combination of fixed and 
circular rotating baffles (see illustration), 
makes possible more thorough mixing, 
holds short circuiting to a minimum and 
assures efficient flocculation. Use of Floctrol 
in the pre-treatment stage often means con- 
siderably greater plant capacity without 
construction of additional facilities. With 
Rex Floctrol you get these outstanding 
advantages: 

1. All flow directed to active mixing area... 


complete utilization of tank volume .. . practically 
no short circuiting. 

2. Minimum amount of chemical required . . . 
thorough mixing assures positive reaction of all 
chemicals. 

3. Tapered mixing by zones .. . the proved 
Langelier Process . . . assures large, readily settie- 
able floc. 

4. Extreme flexibility —a variety of paddie speeds, 
paddle areas, zone lengths and drive arrange- 
ments available to suit any conditions. 

5. Paddle axis parallel to line of flow . . . all flow 
receives uniform treatment in each zone. 


For all the facts, call your nearest Rex Field 
Sales Engineer or write for Bulletin 48-39. 
Chain Belt Company, 4609 W. Greenfield 
Ave., Milwaukee 1, Wis. 


Cross-sectional view from Cross-sectional side view 
head of tank showing of Floctrol showing flow. 


mixing action. 
) Che Bete COMPANY 
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Let’s Look Under the City. Herman 
& Nina Schneider. William R. Scott, 
2 Inc., 8 W. 13th St., New York 11, N.Y. 
a (2nd ed., 1954) 71 pp.; $2 
’ Although its account of water supply 
sources and treatment methods is some- 
what oversimplified and even archaic, 
this account of urban utility services does 
somewhat better with the distribution 
system itself. Considering its target— 
the 8-ll-year bracket, comprising the 
third to sixth grades—its account of what 
lies behind the water faucet, light switch, 
telephone, and other conveniences does 
a seem somewhat dull. As the story element 
was minimized, the textual content might 
have been presented in a more exciting 
way, to attract and hold its public. The 
subject matter and the basic conception 


ELEVATED TANKS 


For almost a century Cole elevated tanks 
have been helping provide uniform wa- 
ter pressure, fire protection and adequate 
water reserve in scores of American cities, 


Capacities 5,000 to 2,000,000 gallons— 
with hemispherical, ellipsoidal or conical 
bottoms. Also flat-bottom tanks for stand- 
pipe storage. Correctly built in accord- 


ance with AWWA specifications. 


MANUFACTURING CO. 
NEWNAN, GA. 


ee We invite your inquiries. 
State capacity, height to bottom, 
and location. 


are so good, however, that they might 
“carry” the execution. 


Icebergs and Jungles. Shirley Car- 
penter G& Marie Neurath. Hanover 
House, Garden City, N.Y. (1954) 30 
pp.; boards; $1 

A little bit of the “why” and much of 
the “how” of climate should make this 
book tickle the interest of 10-year-olds. 
The kind of climate enjoyed—or suffered 
—throughout the world and its effects 
upon local culture are explained, to- 
gether with some brief background on 
how climate—and particularly rainfall— 
is what it is. The information tends to 
be a bit spotty, but the text is reasonably 
clear and the illustrations good. 


Established 1854 
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CALMET 


CALMET spells trouble-free metering for you 

.. year after year, Frost Proof Bolts and an ALL 
Bronze Split Case are your insurance against 
damage from freezing or excessive pressure. Get 
CALMET and get complete Frost protection. 
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| @ FROST-PROOF BOLTS 
ALL BRONZE SPLIT CASE 
S | 
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“THE METER YOU CAN COUNT ON” ey 


82 P&R 


SECTION MEETINGS 


Section Meetings 


Vol. 47, No.2 


West Virginia Section: The West 
Virginia Section met at the Prichard 
Hotel in Huntington on Nov. 8-9, 1954. 
The West Virginia Sewage & Industrial 
Wastes Assn. held its annual meeting at 
Huntington on November 9-10, with joint 
program participation on November 9. 
The official joint registration for both 
organizations was 245, including 20 
ladies. Official registration for the Sec- 
tion was 212. The meeting was one of 
the best, with technical sessions very well 
attended. The program was well bal- 
anced and the only criticism heard was 
insufficient time for discussion because of 
over-programing. 

New section officers elected at the busi- 
ness meeting were: chairman—Henry 
Gay, Clarksburg ; vice-chairman—Charles 
Whitlock, Madison ; trustee—Thurman A. 
Stout, Clarksburg; and national director 
—William S. Staub, Charleston. 

At the technical session on November 
8, Lawson Haynes of Charleston dis- 
cussed the “Performance of High Rate 
Clarifier at Charleston.” In a paper en- 
titled “Utility Changes Required by High- 
way Program,” Hugh Hetzer of Charles- 
ton pleaded for equitable treatment and 
relief from burdensome relocation costs, 
and J. N. Wallace of the State Road 
Commission discussed the laws and regu- 
lations which now prevent the commis- 
sion from assuming these costs. 

A symposium on “Water Treatment 
and Plant Operation Problems,” with 
William Kirchman presiding, included 
Roy Daniels of Parkersburg, A. G. Tim- 
berlake of Hinton, and John Millar of 
the State Health Dept. Wallace Grant 
of Charleston discussed plant control tests 
and Robert D. Norton of Harris Pump 


(Continued on page 84 P&R) 


and Supply Co. spoke on pump selection. 
H. K. Gidley of the State Dept. of Health, 
described the results of a survey of man- 
agement practices in West Virginia. 

The afternoon technical session opened 
with a showing of the Johns-Manville 
film “Underground Arteries.” A sym- 
posium on “Water Supply Problems of 
the 1953 Drought and Corrective Action” 
was presented by John B. Douglass of 
Charleston, Henry Gay of Clarksburg, 
A. R. Todd of Wheeling, and Bern 
Wright of the State Dept. of Health. 
C. C. MacDonald of Charleston presented 
a discussion of “Water Rates and Infla- 
tion.” The afternoon session closed with 
a visit to the Huntington Water Works 
to observe two 2.5-mgd Aldrich treat- 
ment units under construction. John Ed- 
wards, plant superintendent, described the 
units to the group. 

The morning technical session on No- 
vember 9 opened with a showing of the 
A. P. Smith Co. film, “36-in Valve In- 
sertion Under Pressure.” A paper on 
“Corrosion Control,” prepared by C. I. 
Crockett of Roanoke, was presented by 
R. S. Bryan Jr. Wendell R. LaDue of 
Akron spoke on “Water Works Safety.” 
R. J. Faust of AWWA headquarters pre- 
sented some preliminary information 
gleaned from employment surveys now 
being analyzed by the Association. 

An open discussion was next held on 
the subject of district water works meet- 
ings. The Section has been sponsoring 
district meetings for the past two years, 
but the attendance and local participation 
have been disappointing. 

The Section joined the Sewage and 
Industrial Wastes Assn. for the afternoon 
session on November 9. John Lester of 
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the State Water Commission gave a 
Progress Report on pollution abatement. 
The group attended an open house at the 
C. I. Thornburg Co. plant to complete 
the afternoon program. 

The concluding event, the annual ban- 
quet, was held at the Prichard Hotel with 
Herman M. Brown of Huntington presid- 
ing as toastmaster. 

H. K. Giprey 


Secretary-Treasurer 


North Carolina Section: The annual 
joint meeting of the North Carolina Sec- 
tion, AWWA, and the North Carolina 
Sewage & Industrial Wastes Assn. was 
held in Asheville on November 8-10, 
1954. The George Vanderbilt Hotel 
served as convention headquarters. The 
total registration was 255—well above 
average for the joint meeting. 

With Chairman J. M. Jarrett presiding, 
a paper entitled “Asheville’s Water Sys- 
tem” was presented by Thad C. Burnett 
of the host city. 

During the afternoon session Wade G. 
Brown of Durham presented a very in- 
teresting report of work in the use of 
higher filtration rates. The group then 
visited Asheville’s newly completed water 
supply reservoir and enjoyed a special 
barbecue supper and square dance given 
by the city at the Municipal Auditorium. 

The Tuesday morning session featured 
three excellent papers entitled: “The Use 
of Water for Irrigation Purposes,” by 
Beverly C. Snow of Raleigh; “Develop- 
ment of Adequate Water and Sewer Rate 
Structures” by Richard Hazen of New 
York; and “Operation of Municipal Sew- 
age Treatment Plant at Salisbury” by 
John N. Leslie Jr. 

The honorary luncheon, given in rec- 
ognition of national officers and other 
honored guests, was held on Tuesday, 
and was followed by an address by 
AWWA President Dale L. Maffitt. The 
annual business meetings of the two 
organizations followed. The newly 
elected AWWA officers are: chairman 
—Stanford E. Harris; vice-chairman— 


Robert S. Phillips; secretary-treasurer 
—Wilbur E. Long Jr.; director—W. M. 
Franklin. 

A Water and Sewage Works Sym- 
posium, with George S. Moore acting as 
moderator, featured discussions of “Water 
and Sewer Service Connection Charges” 
by D. J. Gore of Fayetteville; “Demand 
Charges, Sprinkler Charges, and Hydrant 
Rentals” by D. M. Williams of Durham; 
and “Sewer Service Charges Applying to 
Unusual Commercial and _ Industrial 
Wastes” by R. S. Phillips of Charlotte. 

The annual banquet and dance held 
Tuesday evening was presided over by 
Chairman Jarrett. President Maffitt pre- 
sented Life Membership certificates to 
Martin Swartz and George S. Moore. 
The Fuller Award nomination was ac- 
corded to George S. Rawlins of Char- 
lotte, and the M’Kean Maffitt Membership 
Cup was awarded to Mrs. Ethel Young 
of Raleigh, for having obtained the most 
new members for the Section during the 
year. The principal address was deliv- 
ered by Walter Smith, Metropolitan Life 
Insurance Co, representative of Ruther- 
fordton. 

Chairman Harris presided over the 
Wednesday morning session which fea- 
tured a discussion period during which 
everyone was invited to raise questions 
concerning papers previously presented. 
This very interesting session was fol- 
lowed by a film entitled “Better Fishing” 
that presents interesting information 
about fishing in North Carolina. The 
entire program was of excellent quality 
and most people agree that it was highly 
rewarding. 

E. C. Hupparp 
Secretary-Treasurer 


Southwest Section: The Southwest 
Section held its 43rd annual meeting in 
El Paso, Tex., Oct. 17-20, with Harlan 
H. Hugg, general manager of the El Paso 
Public Service Board, serving as host. 
Registration totalled 680. 

The technical program began with a 
panel discussion on “Public Water Sup- 
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ply Policies of the State Health Depart- 
ment,” by a representative of each of the 
departments in the Southwest: J. T. 
Herron (Arkansas), S. J. Phillips 
(Louisiana), G. F. Mathews (Okla- 
homa), and V. M. Ehlers (Texas). 

Some of the notable speakers during 
the conclave included William Katz, 
Ionics, Inc., Cambridge, Mass.; John H. 
Arnold, assistant chief engineer, National 
Board of Fire Underwriters, Chicago; 
John A. Carollo, consulting engineer of 
Headman, Ferguson, and Carollo, Phoe- 
nix, Ariz.; J. A. Frank, vice-president, 
general manager, National Water Main 
Cleaning Co., New York; A. C. Perkins, 
Centriline Corp., New York; and R. S. 
Rankin, San. Eng. Div., Dorr-Oliver, 
Inc., Stamford, Conn. 

The following new officers were 
elected: chairman—John E. Williams, 
water superintendent, San Angelo, Tex. ; 
vice-chairman—John H. O'Neill, director, 
Div. of Public Health Eng., State Board 
of Health, New Orleans, La.; and, as 
trustees: Marion R. Ulmer, Jonesboro, 
Ark.; John E. Trygg, New Orleans, La.; 
W. W. Wheeler, Tulsa, Okla.; and 
Haskell R. Street, El Paso, Tex. Leslie 
A. Jackson was continued as secretary 
for a term of one year. 

The Fuller Award went to Fred Leon 
McDonald, chief sanitary engineer, State 
Board of Health, Little Rock, Ark., for 
his outstanding contribution as chairman 
of the Licensing Committee. 

The official hosts included Mayors 
Fred Hervey of El Paso and Pedro 
Garcia of neighboring Juarez, which fur- 
nished a great deal of the entertainment 
for the visitors. 

Leste A. JACKSON 
Secretary-Treasurer 


Florida Section Meeting: The Florida 
Section held its annual conference Nov. 
7-10 at the Sorena Hotel, St. Petersburg, 
jointly with the Florida Sewage & Indus- 
trial Wastes Assn. Total registrations 
reached 305, including 83 ladies. 
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The technical sessions opened Monday 
morning as both groups, in a joint ses- 
sion, heard addresses by the national rep- 
resentatives of both organizations. David 
B. Lee, president of FSIWA, spoke on 
“Water Pollution—One Phase of Water 
Conservation” followed by AWWA Vice- 
President Frank C. Amsbary Jr., whose 
paper was on “The Air Conditioning Wa- 
ter Usage Problem.” Ross E. Windom, 
of St. Petersburg, discussed “Financing 
Water and Sewerage Systems” and 
Eugene Brown of the Geological Survey 
addressed the group on “Sources of Wa- 
ter Supply.” George E. Owen, assistant 
attorney general, discussed “Legal Im- 
plications of Stream Pollution.” 

The Monday afternoon sessions were 
separate, with the Florida Section of 
AWWA hearing talks on “Remote Con- 
trol of Water Systems” by E. Wylie 
Head, “Development of St. Petersburg 
Water Supply” by Harry Oberly and 
“Problems of Revamping Old Water Sys- 
tems” by Paul E. Langdon. 

Tuesday found both groups again meet- 
ing jointly to hear informative presenta- 
tions. Frank E. Maloney surveyed the 
“Laws of Florida Governing Water Use,” 
and Robert M. Angas spoke on “Well 
Cleaning in Florida.” Because of the 
great interest in the final subject—“The 
Red Tide of the Florida Gulf Coast’”— 
an address by James B. Lackey of the 
University of Florida was well attended 
and very much appreciated. 

On Wednesday again the groups met 
jointly to hear addresses of mutual inter- 
est, beginning with T. H. Forrest's ad- 
dress on “The Catalytic Reduction Proc- 
ess” and followed by “Biological Studies 
in Stream Pollution” by W. M. Beck Jr., 
and “St. Peterburg’s Sanitary Sewerage 
Problem,” presented by W. W. Gillespie. 

The afternoon technical session offered 
only two papers but their quality made 
up for the shortage in number. A very 
interesting talk and clever demonstra- 
tions highlighted the presentation by 
Marcus Donaldson on “Electronics— W ide 
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main line, by-pass, or fire line meter — and is easily adapted to most 
any meter already in service. The meter does not drive the pump but 
serves simply as a control unit — thus the accuracy of the meter itself 
is in no way impaired. Bulletin SAN-6 gives complete details . . , 
send for your copy today. Proportioneers, Inc., 365 Harris Avenue, 
Providence 1, Rhode Island. 
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Range Use.” The final meeting address 
by A. P. Black on “Industrial Water 
Supply” ended a very full but valuable 
conference program. 

After the close of the technical ses- 
sions the Section conducted its business 
meeting and elected the following officers : 
chairman—Don W. Jones, North Miami; 
vice-chairman—John R. Kelly, Gaines- 
ville ; trustees—Frances Middleton, Clear- 
water, and John Simmons, West Palm 
Beach. 

The social side of the convention was 
very full with the manufacturers’ associa- 
tion acting as hosts to all registrants dur- 
ing clubroom hours. Monday evening 
the Tides Hotel Bath Club was the scene 
of a barbecue and dance. Tuesday eve- 
ning the city of St. Petersburg presented 
two and one-half hours of varied enter- 
tainment. The annual banquet and dance 
was held Wednesday evening at which 
time the awards were made and new of- 
ficers introduced. Clifford Earls was the 
winner of the A. P. Black Award; C. F. 
Wertz received his Life Membership 
Award from AWWA Vice-President 
Frank C. Amsbary Jr.; and Chairman 
Marvin Boyce announced that the Fuller 
Award nomination went to David B. Lee. 

All attending indicated that in their 
opinions the meeting was an outstanding 
one and thoroughly enjoyed by all. 

Harvey T. SKAccs 
Secretary-Treasurer 


Virginia Section Meeting: The 21st 
annual meeting of the Virginia Section 
was held at Richmond on Nov. 3-5, 1954. 
Registration totaled 230, including 38 
ladies, for whom a fashion show and tea 
was held on Nov. 4. 

The morning of November 3 was spent 
in registration; visits to Richmond’s wa- 
ter filtration plant, new 5-mil gal pre- 
stressed concrete storage tank, and auto- 
matic pumping station ; and tours through 
the Liggett & Myers tobacco factory. 

In the afternoon, J. H. Wyse, Virginia 
Coordinator of the Office of Civil De- 
fense, described federal stockpiling of 
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emergency water purification and distri- 
bution equipment which is available for 
disaster use. He also discussed radio- 
active fallout, a secondary effect of H- 
bomb detonation. A. E. Griffin of Wal- 
lace and Tiernan Inc. spoke on the use 
of activated silica as a coagulant, and 
operating experiences with this chemical 
on a very soft water at Charlottesville 
were described by C. G. Haney, super- 
intendent of filtration. The following 
officers for the coming year were elected : 
chairman—G. H. Ruston; vice-chairman 
—H. F. Knoell ; trustees—W. W. Anders 
and E. C. Coalson; director—E. C. 
Meredith; and secretary-treasurer—J. P. 
Kavanagh. 

On November 4, two technical sessions 
were held. The morning session began 
with the impressive color film “Opera- 
tion Ivy”—the official record of the first 
H-bomb test. T. McM. Niles of Greeley 
and Hansen then presented a graphic 
analysis of construction costs in sanitary 
engineering and projected these to a logi- 
cal prediction of future costs. A panel 
led by Richard Messer of the Virginia 
State Health Dept. discussed various 
problems of smaller water works. E. C. 
Coalson of Bristol described a streamlined 
billing and accounting system. Brent 
Remsberg of South Boston spoke on the 
reconstruction of the local distribution 
system and the highly successful public 
relations program which eliminated con- 
sumer complaints despite the many neces- 
sary interruptions of service. R. P. 
Mowry Jr. of Salem discussed problems 
with a water supply which exhibits ex- 
tremely rapid and drastic chemical and 
physical changes. C. C. Kestner of Har- 
risonburg described the town’s unique 
underground dam. 

In the afternoon, a movie illustrating 
basic hydraulic laws in an animated 
fashion was shown. F. C. Amsbary Jr., 
AWWA vice-president, then conveyed 
the greetings of the Association. A de- 
scription of types and applications of 
vertical pumps was presented by D. L. 
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Gallagher of the Worthington Corp. 
D. S. Wallace of the US Geological Sur- 
vey spoke on the effect of the 1954 
drought on Virginia water supplies and 
presented a cyclical theory for Virginia 
droughts. 

In the evening the annual banquet and 
dance was held. At the conclusion of 
the banquet, the following awards were 
announced: Fuller Award—X. D. Mur- 
den; Life Membership Certificates—C. E. 
Moore and J. D. Capron; Old Dominion 
Citation—W. B. Harman and D. S. 
Wallace. 

On November 5, the last technical ses- 
sion was held. G. R. Talcott of R. 
Stuart Royer & Assocs. illustrated the 
development of an integrated water sys- 
tem in a metropolitan area by describing 
the design of a system for Henrico County 
which purchases its water wholesale from 
Richmond. Details of several new water 
works in Virginia were given by a panel 


presided over by G. L. Mattern of Hayes, 
Seay, Mattern & Mattern. South Bos- 
ton was described by W. M. Johnson of 
Wiley & Wilson; Radford Arsenal, by 
W. L. Myers of Hayes, Seay, Mattern & 
Mattern; and Victoria, by E. H. Ruell of 
R. Stuart Royer & Assocs. James Rives 
of Lublin, McGaughy, and Assocs. pre- 
sented the humorous picture of the com- 
plications that can arise when an engi- 
neering report on water supply becomes 
entangled with local politics and conflict- 
ing jurisdictions. 

J. P. KavANAGH 

Secretary-Treasurer 


Rocky Mountain Section: The an- 
nual meeting of the Rocky Mountain Sec- 
tion was held at the Broadmoor Hotel, 
Colorado Springs, Colo., on Nov. 9-10, 
1954. The Program Committee under 
Chairman Thomas Eaton prepared an ex- 
cellent program, which together with the 
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Dirty, clogged water mains are a serious—dangerous threat 

to any fire fighting organization. Low water pressure caused by 
incrusted pipes often makes the difference between minor damage 
and major conflagration. Yes, dirt can mean disaster. 

Your community deserves the extra-protection of clean water mains. 


And, National with almost a half-century of cleaning 
experience can guarantee restoration of any water main to 
at least 95% of its original rated capacity! 


Call National today—temorrow could be too late! 


NATIONAL WATER MAIN CLEANING COMPANY 
“ag” 50 Church Street * New York, N. Y. 


ATLANTA, GA; 333 Candler Building ¢ Le Te CALIF; 905 Grayson Street * DECA- 


TUR, GA; P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. 
Michigan Avenue * ERIE, PA; 439E. 6th Street * FLANDREAU, S.D; 315 N. Crescent 
Street * KANSAS CITY, MO; 406 Merchandise Mart and 2201 Grand Avenue * LITTLE 
FALLS, N.J; BOX 91 * LOS ANGELES; 5075 Santa Fe Avenue * MINNEAPOLIS, MINN; 
200 Lumber Exchange Building * RICHMOND, VA; 210 E. Franklin Street * SALT LAKE 
CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, TENNESSEE; 204 oo 
Street © MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CANADA; 576 Wall 
Street © HAVANA, CUBA; Lawrence H. Daniels, P. O. Box 531 * SAN JUAN, PUERTO 
RICO; Louis F. Caratini, Apartado 2184. 


JOURNAL AWWA P&R 91 
0. 
iyes, 
Bos- 
n of 
by 
ll of 
ives 
pre- 
om- 
ngi- ( 
tomorrow is 
4 
too late! | 
|) 
tel, 
10, 
ex- 
fT 


92 P&R SECTION MEETINGS 


Vol. 47, No.2 


Section Mectings 


(Continued from page 90 P&R) 


excellent weather and the picturesque set- 
ting, attracted a large attendance, with a 
total registration of 139. As usual, the 
water works meeting was preceded by a 
one-day meeting of the Rocky Mountain 
Sewage Works Assn. 

Tuesday morning, November 9th, was 
devoted mainly to registration and a busi- 
ness meeting. AWWA Secretary Harry 
E. Jordan spoke on engineering unity 
and emphasized the importance of uni- 
versal metering. 

Tuesday afternoon’s session was de- 
voted to the following subjects: “Need 
and Study for Underground Water Con- 
trol and Legislation,” presented by Thad 
McLaughlin of Denver; the motion pic- 
ture “Deep Waters,” shown by Layne & 
Bowler, Inc.; “Our Water Supply for the 
Future” discussed by Allen P. Mitchem, 
Denver; “Water Distribution Storage,” 
by Donald G. Mees, Denver; and “FHA 
and VA Requirements for Subdivisions” 


by T. V. Williams, Denver. During the 
day, 44 ladies attended a complimentary 
luncheon at the Garden of the Gods 
Country Club, located near Manitou, 
Colo. 

On Wednesday morning the following 
program material was presented: “A Wa- 
ter Conservation Program” panel led by 
Earl L. Mosley of Denver; and includ- 
ing C. M. Dixon of Boulder; Thomas J. 
Eaton of Santa Fe, N.M.; Orville Jones 
of Pueblo, Colo.; Ben Davis of Rawlins, 
Wyo. “Problems Confronting a New 
Water Board” was the topic discussed 
by Sam Joseph, Denver, and Jack Ma- 
guire, Derby, Colo. The motion picture, 
“Health and the Cycle of Water,” was 
shown through the courtesy of the Cast 
Iron Pipe Research Assn. “Flow Meters 
and Level Controls” was presented by 
Robert Hankison and Ed Ambler, both 
of Denver. 
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Shipping Yards 
Pacific States 
Cast Iron Pipe 
Co., Provo, Utah. 


IF YOU'RE IN A HURRY, PHONE 
McWANE-PACIFIC 


We offer prompt shipment of McWane-Pacific Super DeLavaud cen- 
trifugal Cast Iron Pipe in sizes 4-inch and larger, 18-foot laying length. 
You may have your choice of bell-and-spigot or Boltite mechanical joints. 


Complete line of fittings available and both pipe and fittings furnished 
either uncoated, tar coated, standard cement lined or thin cement lined 
with seal coat. McWane sizes 4-12", Pacific States 4-24". For quick 
shipment, wire or phone McWANE CAST IRON PIPE COMPANY, 
Birmingham, Alabama, or PACIFIC STATES CAST IRON PIPE COM- 
PANY, Provo, Utah. 
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At the business luncheon Wednesday 
noon, the following officers were elected: 
chairman—Thomas J. Eaton, Santa Fe, 
N.M.; vice-chairman—Orville J. Jones, 
Pueblo, Colo.; secretary-treasurer—Jack 
Davis, Denver; trustees—V. A. Vaseen, 
Denver, and R. Ernest Leffel, Wheat- 
ridge, Colo.; and director—George J. 
Turre, Denver. 

The program for Wednesday afternoon 
consisted of a panel discussion on “Engi- 
neering Reports,” led by Simon F. Elliot 
of Pueblo. Others participating were 
W. F. Turney of Santa Fe, N.M.; V. A. 
Vaseen of Denver; George Schlitt of 
Denver; and Henry Barnes of Rocky 
Ford, Colo. A discussion of “Engineer- 
ing Aspects of Water Fluoridation” was 
presented by Jack H. Fooks of Denver, 
and “Some Things You Should Know 
About Chlorine and Its Compounds,” by 
Walter D. Smith of Denver. The “Need 
for Water Plant and Other Utility Fenc- 
ing” was discussed by William N. Carlile 


of Denver, and a “Round Table Discus- 
sion of Water Operators Problems” was 
led by J. S. Nichols of Colorado Springs. 

Wednesday evening the banquet was 
held in the dining room of the Broadmoor 
Hotel with 166 attending. AWWA Sec- 
retary Jordan addressed the group, and 
Chairman Vaseen announced that Ben 
Davis would be the recipient of the 
George Warren Fuller Award. The gold 
lapel pin of AWWA was then presented 
by the newly elected chairman, Thomas 
J. Eaton, to the outgoing chairman, V. A. 
Vaseen. 

The technical sessions were well at- 
tended. This, together with the brilliant 
sunshine, outdoor swimming pool, ice 
skating, horseback riding, dancing, square 
dancing and the numerous scenic trips, 
all set in the beauty of the Pikes Peak 
region, assured a most delightful meeting 
and a fine experience. 

Georce J. TuRRE 
Secretary-Treasurer 
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There is no “buck passing” on a Layne 
job. From exploration to continuing, ever 
responsible service, Layne offers undivided 
responsibility on every job Layne under- 
takes. This Layne service is unique. 


Whether your problem is modernization, 

a plan for future expansion or a cost study 

—the man from Layne can best answer 

any question that relates to water. Un- 

biased, authoritative advice is yours free 

when you “ask the man from Layne.” 
Layne Associate 


Companies LAYNE & BOWLER, INC. 
Throughout the World Memphis 8, Tennessee 
water wells vertical turbine pumps + water treatment 
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Index of Aduertisers’ Products 


Activated Carbon 
industrial Chemical Sales Div. 
Permutit Co. 
Aerators (Air Diffusers): 
American Well Works 
General Filter Co. 
Infilco Inc. 
Permutit Co. 
Walker Process Equipment, Inc. 
Air Compressors: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co 
Alum (Sulfate of Alumina): 
American Cyanamid Co., Heavy 
Chemicals Dept. 
General Chemical Div. 
Ammonia, Anhydrous: 
General Chemical Div. 
Ammoniators: 
Fischer & Porter Co. 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc 
Brass Goods: 
American Brass Co. 
M. Greenberg's Sons 
Hays Mfg. Co. 
gan Jones Co. 
ueller Co. 
Welsbach Corp., Kitson Valve Div. 
Carbon Dioxide Generators: 
Infileo Inc. 
Walker Process Equipment, Inc. 
Cathodic Protection: 
Electro Rust-Proofing Corp. 
Harco Corp. 
Cement Mortar Lining: 
Centriline Corp 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Chemical Feed Apparatus: 
Fischer & Porter Co 
Cochrane Corp. 
Infilco Inc 
Omega Machine Co. (Div., B-I-F 
Industries) 
Permutit Co. 
Precision Chemical Pump Corp. 
Proportioneers, Inc. 
Ross Valve Mfg. 
Simnlex Valve & Meter Co. 
Wallace & Tiernan Inc. 
Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 
Chiorination Equl ones 
Builders-Providence, 
Fischer & Porter 
Pronortioneers, Inc 
Wallace & Tiernan Inc. 
Chiortne Comparators: 
Klett Mig. Co 
Wallace & Tiernan Inc. 
Chiorine, Liquid: 
Wallace & Tiernan Inc, 
Clamps and Sleeves, Pipe: 
ames B. Clow & Sons 
Yresser Mig. Div. 
M. Sons 
ames Jones 
McWane Cast = Pipe Co. 
Mueller Co. 
Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 
Skinner, M. B., Co. 
A. P. Smith Miz. Co 
Trinity Valley Tron & Steel Co. 


Clamps, Bell Joint: 
James B. Clow 

Dresser Mig. Div. 
Skinner, M. B., Co. 


(lamps, Pipe Kepair: 
James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Skinner, M. B., Co. 

Trinity Valley Iron & Steel Co. 


Clarifiers: 

American Well Works 

og 

ochrane 

Dorr-Oliver 

General Filter Co. 

Graver Water Conditioning Co. 
Infileo Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 
Flexible Sales C 


orp. 
National Water Main Cleaning Co. 


Condensers: 


United States Pipe & Foundry Co. 


Contractors, Water Supply: 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Fischer & Porter Co. 

General Filter Co. 

Infileo Inc. 

Simplex Valve & Meter Co. 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div 

Phelps e Refining Corp. 


Tennessee Corp. 


Corrosion Control: 
Calgon, Inc. 

Philadelphia Quartz Co. 
Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 
Diaphragms, Pump: 
Dorr-Oliver Inc. 

Morse Bros. Mchy. Co. 
Southern Pipe & Casing Co. 


Engines, Hydraulic: 

Ross Valve Mfg. Co. 
Engineers and Chemixt«: 
(See Prof. Services, pp. 25-29) 


Feedwater Treatment: 
Allis-Chalmers Mfg. Co. 
Calgon, Inc 

Cochrane Corp. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 


Ferric Sulfate: 
Tennessee Corp. 


Filter Materials: 
Anthracite Equipment Corp. 
General Filter Co. 

ohns- Manviile Corp. 

nfileo Inc. 

Northern Gravel Co. 
Permutit Co. 

Carl Schleicher & Schuell Co. 
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Filters, incl. Feedwater: 
Cochrane Corp. 
Dorr-Oliver Inc. 
Infileo Inc. 
Morse Bros. Mchy. Co. 
Permutit Co 
Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 
Filters, Membrane (MF) 
AG Chemical Co 
Millipore Filter Corp. 
Carl Schleicher & Schuell Co. 
Filtration Vilant Equipment: 
Chain Belt Co. 
Cochrane Corp. 
Filtration Equipment Corp. 
General Filter Co 
Graver Water Conditioning Co. 
Hungerford & Terry, 
Infilco Inc 
F. B. Leopold Co. 
Omega Machine Co. (Div., B-I-F 
Industries) 
Permutit Co. 
Roberts Filter Mfg. Co. 
Stuart Corp. 
Welsbach Corp., Ozone Processes 
Div 
Fittings, Copper Pipe: 
Dresser Mfg. Div. 
M. Greenberg's Sons 
Hays Mig. Co. 
ames Jones Co. 
ueller Co. 
Fittings, Tees, Ells, ete.: 
American Cast Iron a 
American Locomotive 
Carlon Products Corp. 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
rane 
Dresser Mfg. 
ones Co. 
ennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co 
R. D. Wood Co 
Floceulating ulpment: 
Chain Belt Co. 
Cochrane Corp. 
Dorr-Oliver Inc. 
General Filter Co 
Infileo Inc 
Permutit Co. 
Stuart Corp 
Fluoride Chemicals: 
American Agricultural Chemical Co. 
Blockson Chemical Co. 
Fluoride Feeders: 
Builders-Providence, Inc 
Fischer & Porter Co. 
Omega Machine Co. (Div., B-I-F 
Industries) 
Wallace & Tiernan Co., Inc. 
Purnaces: 
Jos. G. Pollard Co., Inc. 
Gages, Liquid Level: 
Builders-Providence. Inc. 
Fischer & Porter Co. 
Infileo Inc 
Simplex Valve & Meter Co 
Gages, Loss of Head, Rate of 
Flow, Sand Ex sion: 
Builders-Providence, Inc. 
Fischer & Porter Co. 
Infileo Inc. 
Simplex Valve & Meter Co. 


| 
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U. S. BUREAU 
OF RECLAMATION 
SPECIFIES 


Concrete 


Pressure Pipe 


When the U.S. Bureau of Re- 
clamation builds a pipeline, it 
must last a long, long time. 
This is why the Bureau has 
specified concrete pressure pipe 
in many projects under its juris- 
diction throughout the Western 
States. In the State of Califor- 
nia alone, approximately 3,000,- 
000 feet of concrete pressure 
pipe have been used in diam- 
eters ranging from 12” through 


Member companies 
monutacture 
concrete pressure pipe 
in accordance with 


specifications 


JOURNAL AWWA 


84”, and for heads up to 650 
feet. These jobs include the 
Coachella Valley Project, the 
Cachuma Project near Santa 
Barbara, both barrels of the San 
Diego Aqueduct, and the Cen- 
tral Valley Project. 

Large pipe distribution sys- 
tems, often calling for heads of 
200 feet and over, are jobs for 
concrete pressure pipe. So, 
when your city is planning a 
water transmission system with 
either low or high heads be sure 
to get the facts on concrete 
pressure pipe. 


PRESSURE PIPE 
ASSOCIATION 
RE 228 North LaSalle Street 
Chicago 1, Illinois 


WATER FOR GENERATIONS TO COME 


a 
4 
J 
0. 
nerete AMERICAN CONCRETE 
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Gasholders: 
Chicago Bridge & lron Co. 
Pittsburgh-Des Moines Steel Co. 
Gaskets, Rubber Packing: 
James B. Clow & Sons 
Johns-Manville Corp. 
Gates, Shear and Sluice: 
Armco Drainage & Metal 
Inc 
Chapman Valve Mig. Co. 
B. Clow & Sons 
orse Bros. Mchy. Co. 
Mueller : 
R. D. Wood Co. 
Gears, Speed Reducin 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 
Glass Standards—Colorimetrie 
Analysis Equipment: 
Klett Mig. Co. 
Wallace & Tiernan Inc. 
Goosenecks (with or without 
Corporation Stops): 
B. Clow 
ays Mfg. Co. 
Jones Co. 
ueller Co. 
Hydrants: 
ames B. Clow & Sons 
Jarling Valve & Mfg. Co. 
M. Greenberg's Sons 
gue jones Co. 
ennedy Valve Mfg. Co. 
Ludlow Valve Mig. Co., Inc. 
M & H Valve & Fittings Co. 
Mueller Co. 
Pacific States Cast Iron Pipe Co. 
A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 
R. D. Wood Co 
Hydrogen ton Equipment: 
Wallace & Tiernan Inc. 
lon Exchange Materials: 
Cochrane Corp. 
General Filter Co. 
Hungerford & Terry, Inc. 
Infileo Inc. 
Permutit Co, 
Roberts Filter Mfg. Co. 
Rohm & Haas Co. 
Iron, Pig 
Woodward Iron Co. 
Iron Removal Plants: 
American Well Works 
Chain Belt Co. 
Cochrane Corp. 
General Filter Co. 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infileo Inc. 
Permutit Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Welsbach Corp., Ozone Processes 
Div 
Jointing Materials: 
Atlas Mineral Products Co. 
Hydraulic Development Corp 
Corp. 
Leadite Co., Inc. 
Joints, Mechanical, Pipe: 
American Cast Iron Pipe 
Cast Iron Pipe Research Assn 
James B. Clow & Sons 
Dresser Mfg. Div. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co 
R. D. Wood Co. 
Leak Detectors: 
Jos. G. Pollard Co., Inc. 
lime Slakers and Feeders: 
Dorr-Oliver Inc. 
General Filter Co. 
Infileo Inc. 


ADVERTISERS’ PRODUCTS 


Omega Machine Co. (Div., B-I-F 
Industries) 

Permutit Co. 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Meter Boxes: 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 

Universal Concrete Pipe Co. 

Meter Couplings and Yokes: 

Badger Meter Mig. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co 

Hersey Mfg. Co. 

ames Jones Co. 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Welsbach Corp., Kitson Valve Div. 

Worthington-Gamon Meter Co. 

Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co 

Neptune Meter Co 

Pittsburgh Equitable Mopes Div. 

Well Machinery & oe ply Co. 

Worthington-Gamon Meter Co. 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc 

Fischer & Porter Co. 

Foster Eng. Co. 

Infileo Inc 

Simplex Valve & Meter Co 

Meters, Industrial, Commer- 
elal: 

Badger Meter Mig. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 

Fischer & Porter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Simplex Valve Meter Co 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co 

Mixing Equipment: 

Chain Beit re 

General Filter Co. 

Infilco Inc. 

Ozonation Equipment: 

Welsbach Corp., Ozone 
Div. 

Pipe, Asbestos-Cement: 
ohns-Manville Corp. 

easbey & Mattison Co. 

Pipe, Brass: 

American Brass Co. 

Pipe, Cast Iron (and Fittings): 

American Cast Iron Pi 

Cast Iron Pipe Aco 
ames B. Clow & Sons 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

Trinity Valley Iron & Steel Co. 

United States Pipe & Foundry Co 

R. D. Wood Co 

Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
ames B. Clow & Sons 

icWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co. 

Universal Concrete Pipe Co. 
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R. D. Wood Co. 


Vol. 47, No.2 


Pipe Coatings and Linings: 

The Barrett Div. 

Cast Iron Pipe Research Assn. 

Ce 
Koppers Co ee. 

Reilly Tar & Chemical Corp. 

Pipe, Concrete: 

American Concrete Pressure Pipe 
Assn. 

American Pipe & Construction Co. 

Lock Joint Pipe Co 

Universal Concrete Pipe Co. 

Pipe, Copper: 

American Brass Co 

Pipe Cutters 

James B. Clow & Sons 

Ellis & Ford Mig. Co. 

Jos. G. Pollard Co., tne 

Reed Mfg. Co. 

A. P Smith Mfg. Co. 

Pipe Jointing Materials; 
Jointing Materials 

Pipe Locators: 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc. 

Pipe, Steel: 

American Locomotive Co. 

hopes Drainage & Metal Products, 


nc. 
Bethlehem Steel Co. 
Plugs, Removable: 
ane B. Clow & Sons 
os. G. Pollard Co., Inc. 

P. Smith Mfg Co. 
Pressure Regulators: 
Allis-Chalmers Mfg. Co. 
Foster Eng. Co. 

Mueller Co. 
Ross Valve Mfg. Co. 
Pamps, Boiler Feed: 
DeLaval Steam Turbine Co. 
Pumps, Centrifugal: 
Allis-Chalmers, Mfg. Co. 
American Well Works 
DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
C. H, Wheeler Mfg. Co. 
Pumps, Chemical Feed: 
Infileo Inc 
Pronortioneers, Inc. 
Wallace & Tiernan Inc. 
Pumps, Deep Well: 
American Well Works 
Layne & Bowler, Inc. 
Pumps, Diaphragm: 
Dorr-Oliver Inc. 
Morse Bros. Mchy. Co. 
Pumps, Hydrant: 
W. S. Darley & Co. 
Jos. G. Pollard Co., Inc. 
Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co. 
Pumps, Sewage: 
Allis-Chalmers Mig. Co. 
an aval Steam Turbine Co. 
>, H. Wheeler Mfg. Co. 
Sump: 
DeLaval Steam Turbine Co 
C. H. Wheeler Mfg. Co. 
Pumps, Turbine: 
DeLaval Steam Turbine Co. 
Layne & Bowler, Inc 
Recorders, Gas Density, 
80:2, ete.: 
Fischer & Porter Co. 
Permutit Co 
Wallace & Tiernan Inc. 
Recording Instruments: 
Fischer & Porter Co 
Infilco Inc 
Wallace & Tiernan Inc. 
Reservoirs, Steel: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co. 
Sand Expansion Gages; see 
Gages 


| 
| 
| 
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for water: 
To remove turbidity, color 
and other impurities 


for sewage: 
For clarification . . . to floc out 


suspended colloids and solids— 


For sludge . . . to speed drying 


GENERAL CHEMICAL “ALUM” 


is preferred 


Here’s why water experts and sewage 
experts alike agree on General Chemical 
Aluminum Sulfate. 


For over 50 years, General Chemical “Alum” has had 

a reputation for meeting the most rigid chemical and 

physical specifications of the water and sewage indus- 

try. In scores of cities throughout America, public 

works officials depend on its uniformity and quality. 
And, they also depend upon General’s coast-to-coast 

producing and distributing facilities to meet their day- 

to-day and emergency needs. General has an 


“alum” 
supply point near you, too. So, for your operations, 
specify the preferred aluminum sulfate 
Chemical “Alum.” 


General 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
Offices: Albany 

Bridgeport 

Detroit 

Los Angeles 
Providence 


AUlanta 
Buffalo 


40 Rector Street, New York 6, N. Y. 
Baltimore Birmingham Boston 
. ke + Chieago « Cleveland Denver 
Greenville (Miss.) + ‘ Jacksonville - 
Minneapolis + N Philadeiphia 
San Francisco 


Kalamazoo 
Seattle + St. Louis 
In Wisconsin: General Chemical Company, Inc 


Pittsburgh 
Yakima (Wash.) 
, Milwaukee 
In Canada: The Nichols Chemical Company, Ltd. * Montreal * Turonte * Vancouver 
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Sleeves; see Clamps 
Sleeves and Valves, Tapping: 
ames B. Clow & Sons 
i & H Valve & Fittings Co. 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co 
Siudge Blanket Equipment: 
General Filter Co 
Permutit Co 
Sodium H hosphate: 
Blockson Chemical a 
Calgon, Inc 
Sodium Silicate 
Philadelphia Quartz Co. 
Softeners: 
Cochrane Corp. 
Dorr-Oliver Inc. 
General Filter Co 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infileo Inc. 
Vermutit Co, 
Koberts Filter Mig. Co. 
Walker Process Equipment, Inc. 
Softening Chemicals and Com- 
pounds: 
Calgon, Inc. 
Cochrane Corp. 
General Filter Co. 
Infileo Inc. 
Morton Salt Co. 
Vermutit Co 
Tennessee Corp. 
Standpipes, Steel: 
Chicago Bridge & Iron Co. 
R. D. Cole Mfg. Co. 
Vittsburgh-Des Moines Steel Co 
Steel Plate Construction: 
American Locomotive Co. 
Kethlehem Stee: Co. 
Chicago Bridge & Iron Co. 
RK. D. Cole Mig. Co. 
Pittsburgh-Des Moines Steel Co. 
Stops, Curb and Corporation: 
Hays Mfg. Co. 
Jones Co. 
Mueller Co. 
Welsbach Corp., Kitson Valve Div. 
Storage Tanks; see Tanks 
Strainers, Suction: 
James B. Clow & Sons 
M. Greenberg's Sons 
sonore, Edward E., Inc. 
. D. Wood Co. 
Surface Wash Equipment: 
Cochrane Corp. 
Permutit Co. 
Swimming Pool Sterilization: 
Fischer & Porter Co. 
Omega Machine Co. (Div., B-I-F 
Industries) 
Proportioneers, Inc. 
Wallace & Tiernan Inc. 
Welsbach Corp., Ozone 
Div. 
Tanks, Steel: 
American Locomotive Co. 
Bethlehem Stee! Co. 
Chicago Bridge & Iron Co. 
R. D. Cole Mfg. Co. 
Pittsburgh-Des Moines Steel Co 
Tapping-Drilling Machines: 
Hays Mfg. Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Tapping Machines, Corp.: 
Hays Miz Co. 
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Mueller Co. 

Welsbach Corp., Kitson Valve Div. 

Taste and Odor Removal: 

Cochrane Corp. 

Fischer & Porter Co. 

General Filter Co. 

Industriai Chemical Sales Div 

Infileo Inc 

Permutit Co. 

Vronortioneers, Inc 

Wallace & Tiernan Inc. 

Welsbach Corp., Ozone 
Div 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Wallace & Tiernan Inc. 

Turbines, Steam: 

DeLaval Steam Turbine Co 

Turbines, Water: 

DeLaval Steam Turbine Co 

Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

Trinity Valley Iron & Steel Co. 

R. D. Wood Co. 

Valve- Machines: 

Mueller C 

A. P Smith Mfg. Co. 

Valves, Altitude: 

Ross Valve Mig. Co., Inc 

Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

Chapman Valve Mfg. Co 

James B. Clow & Sons 

DeZurik Shower Co. 

M. Greenberg's Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co 

Valves, Electrically a 

Chapman Valve Mfg. 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co. 

Mueller Co. 

Philadelphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Valves. Float: 

James B. Clow & Sons 

Ross Valve Mfg. Co., Inc 

Valves, Gate: 

Chapman Valve Mfg. Co. 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co 

Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co 

Ludlow Valve Mfg. Co., Inc. 

M & H Valve & Fittings Co 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 
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Valves, Hydraulically 
ated: 

Chapman Valve Mfg. Co. 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

DeZurik Shower Co. 

Kennedy Valve Mig. Co. 

M & H Valve & Fittings Co. 

Mueller Co 

Philadelphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co 

Valves, Large Diameter: 

Chapman Valve Mfg. Co. 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

Kennedy Valve Mfg. Co 

Ludlow Valve Mfg. Co., Inc. 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co 

Valves, Regulating: 

DeZurik Shower Co. 

Foster Eng. Co. 

Mueller Co. 

Ross Valve Mfg. Co. 

Valves, Swing Check: 

Chapman Valve Mfg. Co. 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mig. Co. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co 

Waterproofin 

Gulf States Asphalt Co. 

Inertol Co., Inc. 

Water Softening Plants; see 
Softeners 

Water Supply Contractors: 

Layne & Bowler, Inc. 

Water Testing Apparatus: 

Wallace & Tiernan Inc. 

Water Treatment Plante: 

Allis-Chalmers Mfg. Co. 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 

Fischer & Porter Co. 

General Filter Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Ce. 

Roberts Filter Mig Co. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Inc. 

Welsbach Corp., Ozone 
Div 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Well Screens 

Johnson, Edward E., Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite; see lon 
Materials 


Oper- 


Processes 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 
1953 AWWA Directory. 
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SCREENS: 


EASILY FABRICATED OF EVERDUR 
FOR EXTRA CORROSION RESISTANCE 


Fabricated of Everdur* Copper- Silicon 
Alloys, this sewage screen ies years of 
protection against corrosion at all stages 
of sewage treatment. Everdur alloys are 
the standard for equipment where high 
corrosion resistance must be incorporated 
into readily fabricated, lightweight struc- 
tures. 

Everdur applications include gates, 
guides and bolts, valve and gate stems, 
weirs, float chambers, troughs, manhole 
steps and electrical conduit. These highly 
corrosion-resistant alloys are characterized 
by great strength and excellent working 
properties. Depending on which alloy is 
used, Everdur may be worked hot or cold, 
welded, machined, forged or cast and is 


available in plates, sheets, rods, tubes, 


electrical conduit and casting ingots. 

If you would like detailed information 
for specific applications or designs, the 
services of our Technical Department are 
always available to you. Our Publication 
E-11 describes Everdur Alloys and applica- 
tions in detail. Write for it. The American 
Brass Company, Waterbury 20, Connecti- 
cut. In Canada: Anaconda American Brass 


Ltd., New Toronto, Ontario. 
*Reg. U. 8. Pat. Off. 


EVERDUR 
ANACONDA’ 


COPPER-SILICON ALLOYS 
STRONG * WELDABLE * WORKABLE 
CORROSION-RESISTANT 


eor- 
see 
ee 
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Little Things Mean A Lot 


th Rockwel/ 
Disc Merers 
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Arctic Type 
A bronze meter 
with breakable 
Tropic Type frost bottom 
All-bronze, split 
case construction | 


Little Things Like Stainless Steel Trim 


For The Best Corrosion Protection 


Many potable waters are corrosive division plate, driving dog, disc 


to meters—some more so than 
others. Rockwell guards its Arctic 
and Tropic meters against corrosive 
attack through the use of carefully 
selected and treated stainless steel 
at such vulnerable points as the 


spindle, stuffing box spindle and 
screws. 

If corrosion is a problem with 
you, contact your nearby Rockwell 
office for the best advice and pro- 
tection you can get. 


The Symbol for Service, Quality Gi and Performance in Water Meters 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH PA. Atlanta Boston 
Los Angeles Midland, Texas 


N. Kansas City, Mo. 
Sen Francisco Seattle 


Charlotte Chicago Dalles Houston 
New York Philadelphia Pittsburgh 
Shreveport Tylso 


— 


* 
— 
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FLIED 


New System Cuts Water Filtration Plant 


Construction Costs Up to 


Would you like to realize sav- Here's how the 
ings up to 40% in filtration | PeriFilter cuts costs... A unique design permits installation 
plant construction costs ont of both pre-treatment unit and filter in the same tank. 


| 
Valves and piping are greatly simplified. Reduced head 
at the same time get improv 


losses and simple operation add up to lower operating costa. 
operation compared with con- 
Here's how the PeriFilter improves operation . ‘Transfer 
from pre-treatment unit to filter is over a submerged weir so 


ventional methods? Both are 
now possible with the Dorrco 


floc breakup is practically nil. Maximum water depth over 
Aldrich PeriFilter System. A sin- 


the filter eliminates air binding. A variety of pre-treatment 
gle PeriFilter consists of a Dorr mechanisms are available for every water treatment need. 
Oliver pre-treatment mechaniam We're sure you'll want more information on this new de- 
surrounded by an annular rapid velopment in water treatment practice. Bulletin 9042 de- 
| seribing the Dorrco Aldrich PeriFilter System will be sent on 
sand filter and two or more of | 4 
| request, and a Dorr-Oliver Engineer will gladly supply you 
with additional information. Dorr-Oliver Inec., Stamford, 
Conn. In Canada: 26 St. Clair Ave., E., Toronto 5. 


these dual units are usually 


manifolded to form the System 


*Trade Mark Reg. U. S. Pot. Off. 


WORLD WIDE RESEARCH 


— 
| The Dorrco Aldrich PeriFilter System with Dorrco 
Hydro-Treators” instatled for pre-treatment. 
| 
g mi 
ENGINEERING EQUIPMENT 
3 


s00 LBS 


Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75", 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 


ADITE 
MEN 
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